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SPECIAL 
TOOLS 


MACHINING 
PLASTICS 


It is important that keen 


cutting edges be maintained. 


FIRTH-BROWN 
‘MITIA CARBIDE 


Tools tipped with FIRTH-BROWN 
“MITIA” CARBIDE resist the 
abrasive action encountered in the 
machining of many plastics and 


laminated materials. 


FIRTH-BROWN 
‘MITIA CARBIDE 


Saws tipped with “MITIA” 
CARBIDE give the desired finish 
at high speeds. 
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A typical Persian Mosque 


IRAN 


lran, where the call for oil has led to the introduction of 
many Western ideas, naturally takes a keen interest in oil 
engines. As a fuel producer it is a keen critic of its power- 
units. So, in Iran, Blackstone’s have found a steadily-increasing 
market for their engines, and one in which, with the return 
of peace, these engines will come into an even greater demand. 


BLACKSTONE AND CO. LTD. + STAMFORD : ENGLAND 
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9 oz. Press 
75 cycles. 
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Qecumulators are. Ohsolete/ 


Every H.P.M. press is equipped 
with its own self-contained 
hydraulic system. There is 
therefore no wastage of power 
and no long, cumbersome pipe- 
line. Maintenance costs are 


reduced to a minimum 





Oil has replaced water as 18 or 36 oz 
a pressure medium. Vertical Clamp 
Lubrication is automatic. Machine 
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Each “ succeeding ” year records new successes 
for Ferguson’s “ Nestorite”’ in its mouldings of 
the Present for the Future. 


So, once again, from the threshold of 1945, we 
send: our many friends the old, old wish that 
theirs may be a Happy Christmas with an 
ensuing New Year in which the old-time 
message of “Peace on Earth” may assume 
tangible reality. 
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From the simplest MOULDING to the most complex job 


, 











Principles’ that evoke high'interests!' 


The basic principles of design that mark the superiority of ‘‘ Beken”’ Mixers 
over all others lie in their patent intermeshing blades. All mixing is done 
between the blades only, and NOT between the blades and the pans. This 
process gives a true homogeneous mix . . . quickly and economically . . . 
and the resultant fine quality of 
the finished product makes the 
‘*Beken ” Mixer a highly profitable 
investment. The illustration shows 
a front view of the PTA Mixer, with 
the pan partly tipped for discharge. 
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oumivron® LAWINO (LONDON) LED. 005 0. 


103, KINGSWAY, LONDON.W.C.2. 
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From the beginning we have livea 

A up to our name — specializing in 

ooneaniall yy large production runs of injection 

‘ mouldings, up to 16 ozs. weight 

per article. Can we help you 
with your particular problem ? 


INJECTION MOULDERS </d/ 


WESTMORELAND ROAD - LONDON - N.W.9 
Telephone: Colindale 8868 & 8867 
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CASE DEVELOPMENT CO. LTD. 
KANGLEY BRIDGE ROAD 
SYDENHAM, S.E.26 


Apply :- 
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MORE LIGHT ON THINGS TO COME... 








Yours for the asking 


When peace comes you will see things in a better light. Crompton Lamps 
will bring you the many important advances that the needs of war have 


stimulated in lighting. They will be yours for the asking. 


CROMPTON 
LAMPS 


for the LATEST in lighting 




















CROMPTON PARKINSON LIMITED. ELECTRA HOUSE, VICTORIA EMBANKMENT, LONDON, W.C.2 
Telephone : TEMplc Bar 5911 Telegrams : Crompark, Gstrand, London 
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MODERN PLASTICS 


cee 90 PATENT LEATHER 
Jigs and Gauges. PACKINGS 
REE Specially Lesigned 


on © FOR PLASTIC PRESSES 

. _ JOHN T ; 
214/222, Cardigan Road, LEEDS, AanrwonTH STREET wonse. manenisten t.~ 
Telephone: LEEDS 52033 


Member of the Gauge and Toolmakers’ Association. 


“pING-DONG 

HACK" ec gs-—Britain’s Leading Blade 
B a. a o PRACTICALLY UNBREAKABLE 
HIGH-SPEED STEEL BLADES 


SUPPLIED BY TOOL DEALERS, ENGINEERS’ MERCHANTS, MILL FURNISHERS, ETC. 
Manufactured by: 
CHARLES BAYNES LTD., Knuzden Brook, BLACKBURN 
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NY 


4 
RATS 


have found a valu- 

able new field of 

application in the examination of plastics. Never before 
has this method of inspection been applied to so suitable 
a medium. 

Specially developed Industrial X-Ray Apparatus is now 
available for the Plastics Industry, and we are ready to advise 
on the choice and application of equipment. 
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IN SERV/CE & 


Ensign Lamps conform in all 
respects to rigid B.S.I. specifi- 
cations. 


In other words, they are super- 
latively good lamps—as good 
as lamps can be; there’s none 
better. 


Yet they offer definite price 
advantages. 


Well worth while enquiring 
from your supplier, or 
direct, before placing orders 
elsewhere. 


S 


ENSIGN LAMPS LTD., PRESTON, LANCS. 


And at London, Birmingham, Manchester, Glasgow, Cardiff, Leeds and Belfast. 















Grinding 
PLASTICS? 


If so, you need 


THE PASCALL 
PIN-DISC MILL 


Ideal for the processing of low 
melting-point Resins, etc., and 
for the “ blending-in’”’ of colours. 


WRITE FOR LIST M.670 











Telephone: PADdington 7236-7237 








THE PASCALL ENGINEERING CO., LTD. 


"MANUFACTURERS OF GRINDING, SIFTING & MIXING MACHINES 
114, LISSON GROVE, LONDON, N.W.I 


Telegrams: ‘‘ Pasenco, Phone, London.”” 
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In the ever widening field of Plastics, FEROBESTOS 
takes a prominent position and still further enlarges 
the range of uses to which Plastics are being applied. 
FEROBESTOS is a hard-wearing laminated Plastic and 
you are cordially invited to consult our technical staff 
as to the many uses to which FEROBESTOS can be 
put. These specialists will gladly co-operate with you. 


SOME OF THE ADVANTAGES OF FEROBESTOS 
1. Does not swell in water or aqueous solution. 
2. Withstands high temperatures. 


3. Is economical and resistant to all but the strongest acids 
and alkalis. 


Can be lubricated by oil, water or aqueous solution. 


FEROBESTOS 


PLASTIC PRODUCTS 





MADE BY FERODO LIMITED + CHAPEL-EN-LE-FRITH 
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NOW LISTEN YOU FELLOWS— 
what do you want from the 


plastic moulding people ? 


surely it is— 


. ADVICE upon which you can rely as to 
- the type of Plastic best suited to the 
specification of your job. 


CO-OPERATION in the initial designing 


in order to make the job a sound moulding 





proposition. 


CONFIDENCE that they will suggest 


the most economical and time-saving method 





of production and, above all, give you good 
mouldings and good deliveries. 


THEREFORE 
GENTLEMEN YOU SHOULD 
CONSULT 


“CRYSTALATE | 


TONBRIDGE, KENT. HADLOW 233/4/5 


DECEMBER, 1944 


DURAWIRES | 
SU RKCK BLES 


( Ritaieneer of PUG: por 
\ eleleat et ara in the front 
hams ma ' 


oy j 
V3 Ip f 


DURATUBE & WIRE, LTD. ji: 4 


FAGGS ROAD, FELTHAM, MIDDLESEX 
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WIRE CLOTH 


WOVEN ri: ci 
WIRE - 


THE PATENT PROCESS 
WIRE WEAVING CO. 


(THE UNITED WIRE WORKS LTD.) 


GRANTON 
EDINBURGH 


Phone: 83245 


Telegrams 
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‘Stand Easy’ Black-out 





BLACK-OUT CHART FOR DECEMBER 
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Times shown are those 
for the London area 


December !— the year’s darkest month — 
this year happily relieved by easier black-out 
restrictions. All the same, you need to know 
black-out times in case of alerts. 


black-out is | 


In factories, 


whether the removable or 


sr 


Reproduced from the Nautical Almanac by per- 
mission of the Controller of H.M. Stationery Office 


permanent, there’s always the need for good 
lighting if output is to be kept up to support 
the crowning offensive. So light up with 
Osram and keep up the fight until victory 


ends the black-out for ever. 
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THE WONDERFUL LAMP 


Advt. of The General Electric Co. Lid., Magnet House, Kingsway, London, W.C.2. 








LIQUID 
CONCENTRATES 


GREATER 
ECONOMY 


and 


CONVENIENCE 
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X-RAY FILM PROCESSING CHEMICALS 


EASIER, more convenient to mix—you simply pour these 
liquid concentrates into your tanks and add water. 
SPEEDIER’ film processing—development in 3 minutes at 
68°F. and fixing in less than1 minute. Alternatively you can 
reduce x-ray exposures by 20% to 25% to conserve tube life. 
ECONOMICAL—longer-lasting Supermix solutions will pro- 
cess up to 75% more films than with conventional powder 
chemicals. And, of course, Supermix development will ensure 
the utmost in film contrast, density and diagnostic detail. 


ee steal. 


PRICES 
Developer : Fixer: 
To make 1 gall. 6/6 To make ‘ gall... vs “Oe 
” ” oe U/- ” » ” re i - 
” ” - B/- » » 9 bie -. 23/- 


VICTOR X-RAY CORPORATION LTD. 


15-19, Cavendish Place, London, W.! 
55, Pershore Street - - - 
Milne Buildings, 66, Mosley Street 


Birmingham - - 


LANgham 4074 
- - Midland 2110 
- Central 0275 


Manchester - - . - 
Glasgow - - - 34,WestGeorge Street - - - - = Douglas 1884 
Bristol is 73,QueenSquare- - - - - = 


- Bristol 20890 





CORNERCROFT 







LTD 


Old hands at.- 
NEW JOBS 


To this most modern of industries Cornercroft brings 
old experience; to old experience they add the most 
modern precision equipment. As a result they are 
able to produce tools and dies for plastics to the 
highest standards of y. Ask Cornercroft to 
tackle your plastics problems. 


CORNERCROFT 


(PLASTICS) L?? 





ACE WORKS: COVENTRY 
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This is a long story to be told in a short space. Briefly then . 
in 1911 we started printing and engraving on celluloid, and as new 





plastics came along we worked on them too. People found that we 
















were good, so good, in fact, that we were continually asked to fab- 
ricate the articles we printed. We are nothing if not enterprising, so 
we got started and today you find us able to print, engrave, manip- 
ulate or fabricate every kind of plastic sheet, rod or tube. Not a 
mean achievement. Then with the war, the back-room boys got hold 
of us. Ever since we have been hard at it devising, making and 
engraving the niost brainy contrivances . . . the sort of things about 
which “the story may not yet be told”! The boys. are keeping us 
hard at it, but even so we would be interested to hear from you if 
this little story suggests a way in which we might help with your 
post-war plans. 


















Fabricating, Engraving and Moulding of Plastics. Printing on 
Plastics, Aluminium, Glass, Wood, etc. 


* 


U-K-PLASTICS LIMITED : KINGSTON BY-PASS - SURBITON - SURREY 
Telephone: ELMBRIDGE 2814-5 Telegrams: CELLUPRINT, SURBITON 
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|Moments Matter 7" 


ANDING on an’ ex- 
posed beach is 
never an easy task, but 
when the _landing’s 





opposed ..... it's a 
dangerous moment that 
calls for organisation 
and determination. 
Mouldings are helping 
the Allied landings. 
T at's one good reason 
why ell our skill and 
experience is put into 
the design and manu- 
facture of ‘our products. 


For 
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For the MANUFACTURE of 
LAMINATED SHEETS & TUBES 


t 29 


SAMUEL JONES & CO.LTD ( 


16-17 NEW BRIDGE STREET, E.C4. PHONE: CENtral 6500 


~~ = 3 
'CAMBERWELL BEAUTY 
. Reed Trade Mark 
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PERFECT ROTARY BALANCE 


The Roscru Imo Pump 
provides the solution 
to your pumping 
problems. Efficiency is 
ensured when used in 
connection with baling 
presses, also in most 
hydraulic applications. 















e No valves, no gears. 
rotary balance. 





@ No reciprocating parts. Only 
three rotating parts. 


Complete freedom 
@® from vibration, pulsation, 
emulsification and turbulence. 


@ Suitable for high or low 
pressures. 


* Only one packing gland and 
this not subject to pressure. 


MIRRLEES, BICKERTON & DAY, LTD. 
HAZEL GROVE, STOCKPORT, CHESHIRE 


em 1169 





* 










t 8 
—fat or thin—Shannoblic folders take all shapes 
and sizes of papers or lists, and because they 
hang on a frame, never slip or hide. Large 
adjustable angled tabs ensure instant finding. 
Shannoblic fits into any filing system, big or 
little, or the Desk Top Unit shown is ideal for 


emergency desk tables. Send 1d. stamp for 
leaflet describing how Shannoblic can serve you. 





IMPERIAL HOUSE, (Dept.D.3), 15-19, KINGSWAY, LONDON, W.C.2 


Andat Birmingham, Bristol, Liverpool, Manchester, Newcastle, Glasgow (Agent) 
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What is 
Worth the Candle? 


The origin of that expression is 
obscure, but its meaning, ‘ worth 
while,” is well understood. 


The MASSON ROTARY CUTTER 
reduces plastic scrap and synthetic 
rubber to the condition required 
to make reclamation both worth 
while and easy. Write for information. 


Not a. Scrap Wasted 


THE MASSON 
ROTARY CUTTER 


BLACKFRIARS ENGINEERING CO., LTD., 
BLACKFRIARS HOUSE, NEW BRIDGE STREET, E.C.4. 
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OUR LIPS ARE SEALED regarding some of the spectacular uses 
to which plastic materials have been put in the equipment of our fighting forces. 
But we can tell you that the advances which have been made in the composition and 
manipulation of plastics under the stress of wartime necessity are available for the radio 


and electrical industries and for all manufacturers who require materials that are light, 


cheap, of tested reliability and good design. 


CASCELLOID are manipulators of every kind of plastic material and 
can give you information and suggestions which will help solve some of your present 
and post-war problems, particularly where they concern thermoplastic mouldings. 


Consult with us and learn more of the results which can be achieved in this field. 


Manipulators of: Celluloid, Polystyrene, Polythene; 
Cellulose Acetate, P.V.C. Laminated Paper and Fabric 


CASCELLOID LTD., BRITANNIA WORKS, LEICESTER 


LH/CAII 





PLASTICS DECEMBER, 1944 


IMPERIAL 
HOUSE 
REGENT ST. 
LONDON,W.1 

















Vol. Vill. No. 91 








DECEMBER, 1944 





Dealing with the Manufacture, Uses 
and Potentialities of Plastic Materials 





Proprietors - - TEMPLE PRESS LIMITED 
Managing Director - ROLAND E. DANGERFIELD 


Editor - - M. D. CURWEN, B.Sc., A.R.I.C. 


Offices - 


Bowling Green Lane, London, E.C.1 








CONTENTS 


Page 


Editorials: .. 2, «a. aoe 


Radio Frequency Welding of 


i 


Measurement of the Thermal 


Conductivity of Plastics,. 564 


Tolerances for Plastic 


Moulded Screw Threads... 569 


Polyvinyl Chloride for 


Prostheses ge ae? al 


Page 
World’s Industry Employs 
Sk ke Saal) a 


Plastics in Tool, Jig and 
Fixture Construction, by 
SS ree 


Production News J). ¢, eee 


Planned Mould Maintenance 
(Part Vill), by W. M. 
Halliday “a. in ee 


NOTICES 


All instructions, matter and passed proofs for all 
kinds of advertisements must reach the Head 
Office of “PLASTICS” by the 24th of each month 


to ensure insertion in the following month's issue. 


TERMS—Monthly accounts, strictly net; due 


when rendered. 


“PLASTICS” is published in London, 


England, at the beginning of each month. 
Head Offices: 
Bowling Greea Lane, London, E.C.1. 
dnlond Telegrams - - a — ~ eel 
ea a Fa 
Telephone - - Saad 3536 (Private oy = 


SAVE PAPER 


: More than ever is paper waste required for our war 
: industries. Waste paper makes munitions in a : 
: hundred forms—from shell cases to aeroplane parts. : 
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Tropic Packing 


ad you are a manufacturer—of plastics, 
of machinery, of anything, you must 
visit the Anglo-American Services Exhibi- 
tion on Preservation and Packaging at 
Central Ordnance Depot, Feltham, 
Middlesex. It will continue for some 
months yet. 

During the early days of the campaign 
in Burma and New Guinea, a scientific 
committee in Australia wrote a report on 
its findings, on the conditions of fighting, 
on the conditions under which arms and 
equipment were used, and what hap- 
pened to them often before they ever 
reached the firing line. It was a story 
shocking to those who know nothing of 
what vast distances, tropical climate, and 
jungle pests really mean. The story is 
told in another way, and how we now 
can combat these allies of Japan, at this 
Anglo-American Services Exhibition. 

Here we see how crates of stores can 
be damaged in transit, how contents can 
deteriorate and arrive quite useless. 
Aluminium and steel parts corrode in 
these climates overnight, foodstuffs 
become damp and uneatable, leather is 
destroyed, and plastic parts can grow 
mould. Mirrors spoil and rubber rots. 
What is the use of all the labour at home 
if the fruits of it never arrive or are 
rendered useless before they get to the 
fighting man? 

The place to defeat the distances, 
climate, terrain and jungle pests is in 
the factories at home, and no man can 
rest easy until the fight is won. 

The answer to the problem is Preserva- 
tion of Stores, Identification of Stores and 
Packaging of Stores, and the Exhibition 
explains with amazing detail how these 
are carried out, for all the myriads of 
units that must travel over the seas must 
be protected, properly identified, and 
properly packed. We have learnt most 
of the lessons and they will stand 





us in good stead when war ends and we 
begin to transport our _ peace-time 
products. We also here learn the lesson 
of what plastics can do in the process of 
preservation. It is a great deal. 


Polystyrene Problem 
I iponapen is one thing that all moulders 
are agreed upon—in their esteem for 
polystyrene as a moulding material. 
Users, too, are loud in their praises of 
this outstanding resin, of its permanent 
beauty, and its technically important 
optical properties, of its dielectric worth. 

It is easy to predict a great future for 
polystyrene. It doesn’t need even a 
minor prophet to tell us that, and we need 
not concern ourselves on that score. 
What does concern us are two aspects of 
the problem—availability and price. 

There is no published figure of produc- 
tion for polystyrene in this country, but 
if we give it as 300 tons per annum it is 
probably not more than 50 per cent. too 
high. This quantity is admittedly small, 
but it is apparently sufficient, although 
we import some from the United States 
for our war needs. It must not be forgotten 
that by far the greater number of injec- 
tion mouldings are very small, and that 
from 300 tons of polystyrene we could 
manufacture 40,000,000 objects the size 
of an accumulator cap. 

We can presume that production in 
the U.S.A. of polystyrene for moulding 
purposes is not fantastically greater, 
although probably about 1,000 tons. 

We do reach fantastic figures when we 
examine the American ‘‘ polystyrene”’ 
production for making GR-S, the syn- 
thetic rubber copolymer of butadiene and 
styrene. Without straining the chemical 
analogy too much, we may say, for our 
present purpose, that for this manufac- 
ture the U.S.A. are producing 150,000 
tons of polystyrene! We need not excite 
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ourselves greatly over this figure, for it 
is far higher than anything the world 
could use for a long time to come. Many 
of the styrene plants may be abolished, 
but the capacity of the remainder will 
still be large enough to supply the whole 
world. Shall we in this country import 
additional polystyrene for our own grow- 
ing consumption and for the export trade 
we must maintain and increase in order 
to live? How will our own styrene and 
polystyrene plants grow? And what will 
be the price of polystyrene in post-war 
days? 

Let us say at once that we have never 
been protagonists in any ‘‘low-price- 
plastics-for-ever’’ campaign. We have 
always maintained this to be of secondary 
importance compared with design, and 
that the difference between 5s. and 4s. 
a pound polystyrene would make little 
difference in a beauty compact which sold 
at 5s. and contained rather less than one 
pennyworth of the resin. But now it is 
no longer a difference of a shilling. It is 
much more—so much more as to make us 
change our opinions. 

As an amusing commentary on this 
question of raw material cost, we would 
remind our readers that in June, 1941, 
we began an article with the following :— 
“Tn the month of February we had the 
pleasure of listening to one of the most 
fascinating and informative lectures we 
have yet heard in the rooms of the 
Chemical Society in Burlington House. 
It was on the subject of polystyrene, or, 
rather, the polymerization of styrene. 
Unfortunately, at the end of the lecture 
somebody in the audience asked the 
author of the paper a question about the 
price of polystyrene, inferring that it is 
very high. The lecturer, instead of 
sticking to the science of chemistry, of 
which he is an undoubted master, and 
replying that he never concerned himself 
about price, said that polystyrene, with 
its remarkable properties, should or could 
be used only for special jobs where high 
cost warranted its use.’’ 

It would be interesting to get the 
lecturer’s views as to what these special 
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jobs are and whether he has changed his 
views during the past three years. 

We should also like to ask him whether 
he had heard of the rumour that poly- 
styrene can be (this verb is accompanied 
by the more positive ‘‘ will be’’) manu- 
factured at 10 cents a pound! It will 
be remembered that a_ semi-official 
American statement gave it that synthetic 
rubber would be produced at about 
15 cents a pound, so that the 10 cent 
price is not widely out. 

At this figure we may ask ourselves, 
What will happen to our own production? 


Toyland 


- we are permitted to dream at all about 
post-war projects, it is both pleasant 
and instructive to consider toys. Not the 
things, let us protest, that are now being 
offered to a toy-starved child world; not 
the horrors that are fabricated in some 
back-street of filched plywood or from 
discarded bully-beef tins and sold to 
frantic parents for the price of an honest 
man’s labour of a week. Not these, but 
the pretty or clever or funny or instruc- 
tive and colourful toy that was known 
to every child over five years of age. 
The younger have never had such luck. 

Production has long ceased, but what 
a fruitful field there is for this country 
in the coming years. Toy manufacture 
had been well established in this country 
by a few concerns which had already 
shown their ingenuity and the high 
quality of their products. But vast 
quantities were still being imported into 
this country from Germany and Japan 
and it is to be hoped that the industry 
will seize its opportunity and make its 
position unassailable. 

Our eyes have been opened as to the 
possibilities of plastics by a meeting with 
Mr. Hilary Page, a toy maker and a 
student of child psychology, who has for 
some years adopted plastics for his 
special line of educational toys. Some 
of his products, moulded by several well- 
known concerns in our industry from 
amino-resins, are brilliantly designed and 
are the result of careful thought and 
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knowledge of the purpose in view. We 
have prevailed on Mr. Page to give us 
his opinions on this subject in a forth- 
coming issue of this journal and so help 
resin manufacturers and moulders to 
understand the problems involved. 


LETTER TO THE EDITOR 
Resin. Impregnated Pulp 


Sir,—Reading your comment on the “‘ ill- 
timed criticism ’’ of Mr. Martin’s paper on 
‘‘ Resin Impregnated Pulp,’’ I gained the 
impression that you do not think Members 
of the Institute of the Plastics Industry can 
have much knowledge of a particular process 
because nothing has so far appeared on the 
subject in your journal. In the present 
instance, at least, I may attempt to correct 
your opinion by reminding you that the 
Institute has for many years past printed its 
own lectures for the purpose of a perma- 
nent record and a useful work of reference. 
I would particularly draw your attention to 
the 1933 issue of the Institute’s ‘‘ Trans- 


actions ’’ in which, on page 23 et seq., a 
lecture on ‘‘ Laminated Materials’’ is 
recorded. From this you will see that the 


method of impregnating paper pulp as the 
fundamental operation in the production of 
aniline-formaldehyde laminated boards is 
referred to in detail and I, too, ‘‘ dare 
swear ’’ that those veterans of the Institute 
present at that lecture 11 years ago will 
remember some of the many lantern slides 
I showed to illwstrate the plant involved, 
including beaters. The audiences attending 
the lectures of the Institute are much larger 
now than 10 years ago, but I feel that those 
following the Institute’s educational activi- 
ties with real interest would prefer to be 
reminded of information existing in their 
own journal rather than to look up refer- 
ences in a chemical book such as Mr. 
Martin’s paper mentions.. I cannot conceive 
what has provoked your statement that the 
Micanite and Insulators Co., Ltd., has not 
considered it feasible to publish the method 
of manufacture of ‘‘ Panilax ’’—the 
aniline-formaldehyde pulp pre-impregnated 
material—since a special pamphlet, first 
printed in 1935, has been freely distributed 
to anyone interested in the material. Mr. 
Philippe’s question after the lecture as to 
‘‘ why they did not get on with the job ”’ 
may best be answered by stating here that 
at least a couple of hundred tons of 
‘* Panilax ’’ have assisted the war effort in 
the production of essential materials. 
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With my compliments I enclose a copy 
of the latest issue of the ‘‘ Panilax ’’ pam- 
phlet, and if you would like additiona! 
information for publication in your journa 
I shall be glad to respond to your request 

I quite agree with you that Mr. Martin’s 
lecture was of great interest to the audience, 
including myself, but I cannot help feeling 
that Mr. Martin’s absence reduced its 
reading to little more than a plastics cata- 
logue reference, which it is more pleasant 
to read at the fireside, and hardly worth a 
journey under present black-out and other 
difficult conditions. 

Since writing the above I have obtained 
the latest issue of the Institute’s ‘‘ Trans- 


actions,’’ which contains Mr, Martin’s 
original paper read before the Midlands 
Section. It is interesting to read the 
appended discussion when replies were 


made by the author to questions unfortu- 
nately unanswerable during our London 
meeting. 

I am sure you join me in wishing Mr. 
Martin a pleasant return home and in spite 
of, or perhaps because of, my apparent 
critical attitude I shall not fail to contact 
him for the purpose of exchanging views 
which may well lead to improvements of 
processes which seem to have so much in 
common and both of which are likely to con- 
tribute to the so-much-desired export busi- 
ness we hope for in the post-war period. 

Walthamstow, E.17,  G, E. HAEFELy. 


[Epitor’s Note: We think that most mem- 
bers of the Institute cannot have much 
knowledge of the Panilax process for the 
very reasons Dr. Haefely gives. The 
information was published in_ the 
‘‘ Transactions ’’ in 1933—a very long 
time ago—when the number of members 
was small. So far as we know, no wider 
publicity has been made since. The 
Institute has grown and we do not 
believe all members have read what hap- 
pened 11 years ago. Mr. Philippe’s 
remarks seem to bear out our contention 
and he has long been an enthusiastic 
member of the industry. 

The suggestion that our criticism is due 
to the fact that nothing of the Panilax 
process was published in ‘‘ Plastics ’’ is 
neither tactful nor true. The journal was 
not in existence in 1933, and our efforts 
to: give ‘‘ Panilax’’ adequate editorial 
publicity during the past few years have 
not met with success. Such _ publicity 
may not be the lifeblood of industry, 


but it is certainly a good tonic for the 


blood. } 
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Radio-frequency Welding 
of P.V.C. Film 


Close-up of the working head of the 
apparatus described in this article. The 
two wheels and their respective driving 
wheels are shown. Pressure between 
the wheels can be varied by turning the 
knurled screw at the top of the arm. 


A NUMBER of papers has appeared 
within the past year dealing with the 
subject of heating and welding thermo- 
plastic materials by means of H.F. cur- 
rents. Sufficient has been published to 
indicate the wide range of application 
which this technique is likely to have 
when equipment becomes more readily 
available. 

The author has had occasion to carry 
out some development work on the appli- 
cation of this method of welding to certain 
types of films calendered from polyvinyl 
chloride, and it is hoped that the experi- 
ence gained will be of value to those 
working on other problems to which these 
methods may be employed. 

The radio-frequency sealing equipment 
described in this article was produced as 
a result of collaboration by chemists of 
the staff of Herts Pharmaceuticals, 





A Description of the Type of Welding 
carried out by Herts Pharmaceuticals, 
Ltd., and the Design of the Apparatus 
Produced by that Company in Col- 
laboration with Murphy Radio, Ltd. 


By S. C. Mitchell, 
B.Sc., F.R.LC. 


(Herts Pharmaceuticals, Ltd.) 


Ltd., and: engineers of Murphy Radio, 
Ltd. Whilst other manufacturers’ prob- 
lems may differ in detail from those 
described, and may require specialized 
technique, it is thought that the principles 
considered here will be of great value to 
those who may be contemplating the 
introduction of R.F. heating methods. 


Type of Material Used 

The use of polyvinyl chloride film in 
this country is, of course, a development 
which has taken place almost entirely 
since the beginning of the war, and the 
author’s ‘interest in it arose from its pos- 
sibilities for the manufacture of various 
sealing and packaging devices, for which 
it was essential to have a material which 
would have a high resistance to moisture 
vapour transmission, inertness to the com- 
mon organic solvents—particularly petrol 
and other aliphatic hydrocarbons—and 
stability under exposure to extreme 
weather conditions such as are met with 
under present-day service. 

At the beginning of the war the most 
promising film for such applications was 
** Pliofilm ’’ (rubber hydrochloride), 
which fulfilled the above requirements, 
was available in very thin sheets (0.001 
in.), and had a tensile strength which was 
unique among such films. : 

D 











Adjusting spring loading on 
the electrodes. The cover 
of the oscillator has been 
removed for a service in- 
spection. 


Unfortunately, war condi- 
tions interfered very seriously 
with the supply of “‘ Plio- 
film.’’ First of all, the 
shipping position deteriorated 
rapidly. Secondly, the 
United States Government 
had very large home require- 
ments; and finally, with the 
loss of Malaya, the primary 
raw material, rubber, became 
so scarce that production of 
‘*Pliofilm’’ was __ severely 
curtailed as an obvious consequence. 

Several samples of polyvinyl chloride/ 
acetate co-polymer were examined, but 
work on these was not pursued mainly 
because of the very unsatisfactory supply 
position. 

An attempt was, therefore, made to 
“obtain a film by calendering a highly plas- 
ticized P.V.C. compound. Considerable 


difficulty was experienced in obtaining a 
film sufficiently thin to have the desired 
pliability and which was at the same time 
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of uniform thickness and free from holes 
and blemishes produced by calendering. 
These difficulties were finally overcome 
by co-operation on the part of the firms 
concerned, and P.V.C. film is now quite 
a standard article of commerce in continu- 
ous rolls 36 ins. wide and thickness down 
to 0.005 in. 

The original purpose for which the film 
was required did not call for any seams 
or welds, but the availability of this very 
useful and versatile material rapidly led 
to a demand for articles 
where some means of joining 
it were essential. 

Several cements have been 
marketed for use with 
P.V.C., but their main field 
of application appears to be 
in the cable industry, where 
the conditions of use are quite 
‘different from those with 
which we were concerned. 
Some work was done on com- 
pounding a suitable cement, 
but we were led to the con- 
clusion that the various 


Close-up of operator at 
work. 
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chemical properties which make P.V.C. 
film such a useful material precluded the 
use of cements_in the fabrication from it 
of packaging and sealing devices. 

We, therefore, experimented with heat 
sealing by the usual methods of heated 
elements. This, again, was unsatisfactory, 
because P.V.C. film is rather thicker than 
the normal films to which heat sealing is 
applied. This meant that the heated 
elements had to transmit their heat 
through an appreciable thickness of 
material, causing over-heating of the sur- 
face before the centre parts where the 
weld was to be formed became plastic. 

About this time we saw references in 
various American journals to the possi- 
bility of applying alternating current at 
radio frequency to the heating of 
materials which were reasonably good 
insulators but had a sufficiently high 
dielectric loss factor. 


Preliminary Investigations 

Some preliminary experimental work 
was, therefore, carried out in the labora- 
tories of Murphy Radio, Ltd., with an 
improvised pair of wheels coupled up to 
a laboratory oscillator. It was readily 
demonstrated that P.V.C. film lent itself 
in a most admirable manner to heat seal- 
ing by this method. The fundamental 
distinction between R.F. sealing and the 
methods with which we had previously 
experimented is that when R.F. is used 
the heat is generated in the material itself, 
and not applied by conduction from an 
external source. Even on the rather crude 
laboratory set-up, welds were obtained 
which were stronger than the tensile 
strength of the material itself. 

We were at this time trying to produce 
a design for a service requirement in 
P.V.C. which had been met previously by 
rubber latex handled according to the dip- 
ping methods which are classic for that 
material. To fabricate P.V.C. in film 


form to meet this requirement it was 
essential to have available a method of 
welding, and R.F. seemed the answer to 
this problem. 

The data which had been published on 
the sealing of thermoplastic materials by 
R.F. indicated that the band of fre- 
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quencies found most suitable for the vari- 
ous purposes in which other workers had 
been interested lay between 10 and 50 
megacycles. For our particular purpose 
the initial laboratory work showed that 
better results were obtained by using fre- 
quencies above 60 and up to 100 mega- 
cycles. The requirements of the job which 
it was intended to try out on the machine 
led us to decide against the traditional 
hollow casting for the head of the machine 
—the conventional ‘‘sewing-machine”’ 
head—and to use instead an aluminium 
arm to carry the upper electrode. The 
general operation of this type of machine 
has been well described elsewhere, and 
this particular model is well illustrated by 
the accompanying photographs. It con- 
sists essentially of two electrodes in the 
form of wheels, both positively driven by 
a friction drive, the pressure betweer 
them being adjustable by means of 2 
spring loading, which is controlled by a 
screw. The material to be sealed is thus: 
driven forward by the wheels of the appli- 
ance, and the current is controlled by a 
foot switch. These machines were entirely 
experimental, and in the light of the 
information gained in their use an 
improved model was designed. It is 
hoped to give details and photographs of 
this in a later communication, but it may 
be said here that the changes found 
necessary were purely in the mechanical 
details of applying the drive to the sealing 
wheels and providing more flexible adjust- 
ments. 

The R.F. generator illustrated in the 
photographs and built by Murphy Radio, 
Ltd., was found to behave very well. The 
problem of providing a unit which would 
give these high frequencies at the required 
power output, be capable of operation by 
unskilled labour, and for which replace- 
ments could be provided without diffi- 
culty, having regard to the present short 
supply of the more specialized forms of 
radio equipment, has been solved very 
successfully, and these generators have 
been in continuous operation for some 
months with a minimum of servicing. 

Right at the beginning of the develop- 
ment work, ‘Murphy Radio engineers 
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decided that a complicated system of 
tuning and coupling controls would be 
intolerable in an equipment designed for 
industrial use by unskilled operators. 
They accordingly arranged their equip- 
ment so that the only control is a hand 
wheel controlling the power output. 


(Above) View of upper electrode of spot 

* welder, showing spring loading with 

adjusting nut and interchangeable “ bit.” 

(Right) Spot welder with working table 
removed. . 


It was found a great help to have a 
milliammeter in the electrode circuit, and 
to arrange for the current flowing to be 
controlled by a Variac transformer, which 
is mounted on the front panel. This per- 
mits recording of the different current 
values used on various jobs, and facili- 
tates immediate setting of the machine in 
changing from one material to another or 
in varying the thickness of material being 
handled. This amounts in effect to varia- 
tion of the voltage gradient between the 
sealing wheels. A range of 70 to 150 mA 
was found to be very convenient accord- 
ing to the thickness and type of. material 
being handled. 

It is, of course, essential that the 
electrical resistance of the film to be 
sealed shall be such as to prevent break- 
down of the film by voltages of the 
order likely. to be encountered across the 
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electrodes. It has to be borne in mind 
that although the electrical characteristics 
of the material may be constant, thickness 
may vary very considerably, taking into 
account the fact that it may be necessary 
to pass several thicknesses of material 
through the machine or a single thickness. 
In practice it was found that if the 
machine is first set to a convenient current 
in the electrode circuit by an experienced 
operator it will then run without trouble 
on the particular job for which it has been 
set. A little experience is also required 
by the operatives to prevent drag of the 
material, which would result in its being 





exposed to the electrostatic field for a 
longer time, with consequent deformation 
due to the material becoming too plastic. 
The general technique of sealing is very 
similar to the operation of a sewing 
machine, and no difficulty was experi- 
enced in training girl labour to operate 
the machines quite efficiently in a short 
time. On the experimental machines the 
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actual rate of passage between the elec- 
trodes of the material being welded was 
slower than is customary with an ordinary 
sewing machine, being about 5 ft. per 
minute; but the experience gained sug- 
gests that the speed which can be obtained 
is only dependent on the capacity of the 
generator to supply the current at the 
required rate, and, given this, the operative 
could manipulate the material in the same 
way as is done with sewing machines. 

It may be helpful to give a few notes 
on the general seaming technique. For 
the fabrication of the small components 
with which the machines have hitherto 
been used, it has been found convenient 
to use wheels having a face } in. wide, 
since this gives a fair amount of latitude 
in swinging the material being welded 
through sharp curves. This is required 
when corners or shoulders are being 
negotiated. 

For the most part the machines have 
been operated by girls with no previous 
training in this sort of work, and facility 
was very rapidly acquired. 

In general, a single seam is sufficiently 
strong for most purposes, and the usual 
method is to cut the material to the 
required shape, apply the seam with the 
object turned inside out and, when 
finished, to reverse it. It was found that 
this improved the appearance of the 
material, obviated the necessity for trim- 
ming edges, and eased the stresses on the 
seam. In some cases where stresses were 
applied at peculiar angles it was found 
advantageous to use double seaming, but, 
in general, since the seam obtained has a 
strength equal to the tensile strength of 
the original film, this offers no advantage. 

One of the applications upon which the 
author worked was the sealing of short 
strips of P.V.C. film on to larger sheets. 
This is a general problem, and will arise 
wherever it is required to fasten loops, 
lugs, etc. The continuous-type sealing 
machine was found to be unsatisfactory 
for this purpose, and a spot welding seal- 
ing machine has, therefore, been devised. 

This consists in principle of one elec- 
trode mounted horizontally in a bed of 
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insulating material (polystyrene), and 
immediately above this in the working 
head of the machine is a removable and 
interchangeable electrode, which can be 
depressed downwards on to the bed by a 
system of levers operated by a foot con- 
trol. The pressure applied is adjusted by 
means of a spring controlled by a milled 
nut, and it is quite independent of the 
pressure applied to the foot treadle. As 
the foot treadle is depressed it does three 
things: first, it brings down the electrode 
into contact with the material, then it 
applies the pressure from the spring load- 
ing at whatever value this has been set 
for, and finally it switches on the current. 
This means that the welding of the joints 
does not take place until the material is 
already in position, held between the elec- 
trodes at the right pressure. Since the 
time of application of the current is 
critical and quite often is only a fraction 
of a second, it is of great advantage to 
the operator in judging this time correctly. 
As an additional assistance a pilot light is 
mounted in the front of the head of the 
machine, which lights up as the current 
comes on. With a little experience opera- 
tors learn to estimate the time required 
from a mere wink of the light up to one 
or two seconds, as is required. 

The design of the machine is seen in 
the accompanying photographs. It will 
be noted that the power pack and oscilla- 
tor are all contained in the rectangular 
case, which forms the body of the 
machine, and the whole thing is suffi- 
ciently light for a girl operative to move 
it from one place to another quite easily 
and plug into a power socket. 
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Measurement of the Thermal 


Conductivity of Plastics’ 


N the following account a few of the 

methods for measuring the thermal con- 
ductivity of plastics are described; they 
are also generally applicable to other bad 
conductors, the conductivity of which lies 
between 0.1 and 0.8 kilo. cal. /hr.-metre 
°C.1. The methods described are 
classed as either static or dynamic, 
according to the technique employed. 


1. Static Methods 


The following equation is used as a 
basis for calculating thermal conduc- 
tivity :— 


A 
=a... 40 
wiih 


in -which 

Q = quantity of heat transmitted in 
unit time through the speci- 
men. 

A = thermal conductivity. 

A = area of the specimen. 

d = thickness of the specimen. 

Aé =temperature difference across 

the specimen. 


The measurement of the dimensions of 
the specimen and the temperature differ- 
ence across the specimen afford no diffi- 
culty, but measuring the quantity of heat 
transferred is not so easy. Consequently, 





®-* Translated from a paper by Fr. Gottwald published 
in Archiv fiir Technisches'Messen, May, 1943 (V. 9213-3). 
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this latter determines the construction of 
apparatus and the difference between the 
various experimental techniques. 


(a) Method of Batsch and Meissner? 


Fig. 1 shows a section through the 
apparatus used. The specimen is a disc, 
about 80 mm. in diameter; its top surface 
is heated electrically and its bottom sur- 
face is kept cool by circulated water. The 
electrically heated plate is kept in close 
contact with the specimen by means of 
an electro-magnet placed beneath; this 
eliminates conduction errors inherent in 
clamping devices. Convection losses can 
be eliminated by maintaining the whole 
apparatus in vacuo (i.e., 2 x 10? mm. 
mercury). The quantity of radiated heat 
is determined, and by subtracting this 
from the total heat supplied electrically, 
the amount of heat passing through the 
specimen is known. The hotplate is 
coated with polished aluminium foil to 
keep radiation to a minimum. The tem- 
perature drop across the specimen is 
measured with a thermocouple (not shown 
in the diagram). The accuracy of the 
method is about 5 per cent. 


(b) Method of Erk, Keller and Poltz* 


Fig. 2 shows a section of the apparatus. 
The specimen (c) is connected in series 
with a glass plate (e), the thermal con- 
ductivity of which is accurately known. 
As the amounts of heat. transferred 
through the specimen and plate are 
equal, the inverse of the temperature fall 
in unit thickness of the specimen is a 


Fig. 1.—Batsch and Meissner’s 
apparatus for measurement of 
_thermal conductivity. 
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Fig. 2.—Erk, Keller and 
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measure of the thermal conductivity. A 
temperature differential is maintained 
between the bottom of the glass plate and 
the top of the specimen by means of a 
flow of thermostatically heated water 
circulating through the aluminium 
cylinders (a) and (g). The temperatures 
on the surfaces of the specimen and glass 
plate are measured by the thermocouples 
(q, r, s), ‘which are imbedded for con- 
venience of manipulation in the copper 
plates (b, d, f). The plates are kept in 
compression by means of a screw (k). 

The method is accurate to about 1 per 
cent. The expense of the apparatus is 
considerable as it includes two sensitive 
thermostats. 


(c) Method of We. Koch! 


This method was devised as a simpli- 
fication of the method of Erk, Keller and 
Poltz. A section of the apparatus is 
shown in Fig. 3. 

In the usual arrangement, a plate of 
bakelized paper (a) is secured to two 
aluminium plates (b and c) by screw 





7 Poltz’s apparatus. 


bolts. .Heating is produced electrically 
(d and g), and a temperature of 48 degrees 
C. is maintained by means of a contact 
thermometer (e). On top of plate (c) is 
the specimen (i) and above this a plate 
(k), conveniently made of aluminium, 
and kept cool by a flow of water. The 
plates are held together under pressure. 
Due to the lack of close control, the ultra- 
thermostat may be omitted, though, at 
the same time, the advantage of different 
temperatures in the measurement is lost. 
Besides being conducted through plate 
(a), an appreciable amount of heat wil. 
be conducted through the screw bolts 
since they are of metal. The irregular 
distribution of heat thus produced _ is 
equalized by the aluminium plate (c). 
The influence of the bolts is allowed for 
by calibration. The temperature drop in 
the standard plate (a) is measured by 
several thermocouples, one behind the 
other. Since the temperature of plate (b) 
is kept constant at 48 degrees C. and the 
temperature of the cool plate is measured 
with an inserted mercury thermometer, 
the temperature drop through the plastic 
plate (i) is known, and, hence, the 
thermal conductivity can be calculated. 
An additional control with plates of 
known thermal conductivity is necessary 
from time to time. The accuracy of the 
measurement is about 2 per cent. 

In order to keep heat transmission 
negligibly small in all three methods, the 
specimen must be ground smoothly. It 
is also important to put oil between the 
plates. The disadvantage of all the 
above methods is that measurements can 
only be made after the attainment of a 
stationary state. The time for a measure- 
ment will depend on the nature and thick- 
ness of the plate and amounts to between 
a half and two hours. 


2. Dynamic Methods 


In these methods the rate of conduction 
of temperature (a) is measured and. not 
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Fig. 3.—Koch’s static method for 
thermal conductivity estimation. 


the rate of conduction of heat 2X. 
The equation connecting these 
values is— 

A =a.y.c., where 

c = specific heat. 

y = weight of material. 

Dynamic methods cannot be 

made generally applicable because 
the calculation involved is most in- 
tricate. Since the whole procedure 
cannot be easily surveyed, the cor- 
rection of disturbed flow is also 
difficult. These difficulties may be 
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overcome by dispensing with an 
absolute measurement, and carry- 
ing out instead simultaneous calibra- 
tions on material of established 
conductivity. 

The dynamic heat flow is represented 
by the differential equation of the thermal 
conductivity, which, in the sample form, 
is as follows :— 

80-820 
BO? 
In this— 
6 = temperature. 
t = time. 
x = distance co-ordinate in the direc- 
tion of heat flow. 
a = temperature conductivity. 


(a) Pyk and Stalhane’s Transfer Plate 


A dynamic transfer method was devised 
by Pyk and Stalhane,> and further 
improved and its accuracy determined by 
Steger.6 It is also useful for plastics.’ 
Fig. 4 shows the apparatus. It consists 
usually of a double-walled tank. The 
inner container is full of mercury main- 
tained at a constant temperature. Heat- 
ing provided by steam or liquid, and a 
good thermostat is inserted through the 
double wall. 

The specimen is of length 3-10 mm. and 
diameter 50-55 mm. and is laid on the hot 
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mercury at the beginning of the experi- 
ment. The time (t) is taken before a 
temperature indicator on top of the plate 
melts. Indicators are used possessing 
sharp melting points, such as diphhenyla- 
mine (52 degrees) or o-nitrobenzaldehyde 
(40 degrees). The temperature conduc- 
tivity is calculated from the equation— 
a= “ine 

In this (k) is a ssid determined by 
calibration and (n) is a value determined 
by experiments with plates of different 
thicknesses and the same material; (n) is 
about 1.7. 

The procedure is suitable for a succes- 
sion of experiments, the time for each 
being about a half to two minutes, and 
with care an accuracy of 5 per cent. is 
obtainable. A glass plate of known tem- 
perature conductivity can be used.for the 
calibration. The method was originally 
proposed for testing ceramic insulators.’ 
A disadvantage is having to work with 
hot mercury, and it is also difficult to 
keep the surface of it clean. A slight 
dirtying of the mercury will cause (as may 
be shown by measurements on_ glass 
plates) a bad contact with the plate and, 
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Fig. 4.—Pyk and Stalhane’s transfer plate. 
consequent, added resistance to heat 
transfer. 

As the thermal conductivity is to be 
calculated as a product of the temperature 
conductivity, specific heat, and weight of 
the specimen, a determination of the 
specific heat has yet to be made. 


(b) Steam Calorimeter 

Gottwald!” has developed a simpler 
version of Bunsen’s steam calorimeter,? 
which succeeds in measuring the specific 
heat as well as temperature conductivity 
in one operation; it is shown in Fig. 5. 
In the calorimeter, which consists of a 
glass cylinder with bakelized paper plates 
on the top and bottom, are led two pipe 
lines; the steam enters through one, and 
the condensed water is led out of the 
other. The specimen, a rod of 10 x 15 
x 60 mm.!! or a disc!? is hung by two 
copper wires, which serve to join both 
junctions of thermocouples in the calori- 
meter with the galvanometer. The first 
junction is surrounded with water in a 
boring 1 mm. wide in the length of the 
specimen and the other is left free in the 
calorimeter. The difference between the 
inner and outer temperatures of the speci- 
men is thus measured. The two copper 
wires are fixed to a balance so that the 
weight of the specimen during the experi- 
ments can be determined. In order to 
catch condensed water dropping from the 
specimen an aluminium dish is used, and 


PLASTICS 


567 


on this is stuck a piece of blotting paper. 

From the general differential equation 
the conduction of heat for a temporary 
flow of temperature in the specimen is 
represented by an expotential type of 
function. In the latter part of the rise 
in temperature, all terms beyond the first 
in the series can be neglected. The differ- 
ence @ between the temperature at the 
centre of the specimen and the calori- 
meter follows the equation— 


6 = Ae K.a.t. 


In this, A is a constant, and K is a 
function of the dimensions of the speci- 
men. For prism-shaped rods with sides 
of length 1, m, n, 

| 1 | 
k=2 (is ap =) + na) 
For cylinders and discs of length or thick- 
ness | and radius t, 
| 


= whens ¢ = 2405 


_— os 

For the experimentally determined rise of 
temperature in the centre of the specimen 
the constant (k.a.) can be calculated and, 
hence, the temperature conductivity. 
Since all the dimensional characteristics 
are not included in this calculation, the 
value obtained must be multiplied by a 
correcting factor, which depends on (k), 
and which can be determined by experi- 
ment. For a rod this value is between 
1.18 and 1.20 and for a disc it is 1.22.12 
In order to determine the specific heat, 
the specimen must be weighed in the 
calorimeter at the beginning and end of 
the experiment. This gives the weight of 
steam condensing on the specimen, which 
is heated from the initial temperature to 


Fig. 5.—Gottwald’s 
steam calorimeter 
for the dynamic 
estimation of 
thermal con- 
ductivity. 
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that of the steam. This weight is multi- 
plied by the latent heat of evaporation 
of steam (540 cal./grm.), to obtain the 
quantity of heat supplied. Since the 
weight of the specimen and the tempera- 
ture difference through which the speci- 
men heated are known, the specific heat 
may be calculated. 

The heat capacity for the whole sus- 
pended arrangement can be established by 
a single determination. The variation of 
weight in air and steam due to buoyancy 
must be borne in mind. For a rod 
10 x 15 x 60 mm., the correction in 
weight amounts to about 6 mgs., which is 
about 1 per cent. of the weight of 
condensate. 

The apparatus is simple and easily 
erected. The necessary galvanometer, 
which should be provided with a lumin- 
ous pointer, needs a sensitivity of only 
8 mV. at the ultimate deflection and does 
not need adjustment. The time of estima- 
tion depends on the shape and conduc- 
tivity of the specimen, and amounts 
usually to 10 minutes; the method is thus 
suitable for consecutive measurements. 
It is, of course, unsatisfactory for 
materials with softening points under 
100 degrees. For the determination of 
the specific heat methanol (B.Pt. 
65 degrees) may be used, though the tem- 
perature conductivity cannot then be 
measured with sufficient accuracy. The 
temperature conductivity can be repro- 
duced with an accuracy of at least 3 per 
cent., and the specific heat about 1 per 
cent. 

Summary 

The methods given here are those 
generally known and those of practical 
importance. Other methods of uncertain 
value, or of limited application, have 
been omitted as being outside the scope of 
this paper. 

The choice of method depends on the 
purpose in mind. One important con- 
sideration is the ultimate accuracy, and in 
this respect the method of Erk, Keller 
and Poltz is by far the best. It is also as 
well to, appreciate that the accuracy will 
be affected by any changes induced in 
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the material'‘during measurement.!8 Since 
it is necessary to subject the plastic to a 
higher temperature than is needed for 
the commencement of elimination of 
water, a variation may be produced in it 
which can alter the accuracy by from 
1 to 2 per cent. From this aspect, the 
time of measurement gains added import- 
ance.. The changes are least when the 
time of measurement is small, and so a 
dynamic method will be preferable to a 
static. The steam calorimeter has the 
further advantage that it is not limited by 
the size of the specimen. 

On the other hand, static methods come 
into their own for exhaustive investiga- 
tions, when some advantages due to the - 
longer time for measurement are gained. 
For such purposes it is also desirable to 
attain a higher accuracy, and here the old- 
est method developed for plastics (Batsch 
and Meissner) has been superseded. A 
disadvantage of dynamic methods is that 
the choice of a top temperature is more 
limited than is the case for static methods. 
However, it is an advantage for many 
purposes to know the temperature con- 
ductivity and specific heat of plastics 
separately. 








REFERENCES 


(1) Fr. Gottwald in “ Fortschritte der Chemie, 
Physik und Technik der makromolekularen Stoffe”’ 
by W. Rohrs, H. a a and R. Viewig. Bd.I1. 


Miinchen : ns Verlag 1942, S. 
145/169. (2) N. N. Batsch and A. Meissner Z. 
techn. Physik 17 (1936), S.283. (3) (a) S. Erk, 
A. Keller and H. Poltz, Phys. Z. 38 (1937), 
S.394.  (b) S. Erk, Kunst-und Pressstoffe. |. 
Berlin: VDI - Verlag 1937, S.37.  (c) S. Erk, 
Kunst-und Pressstoffe. 2. Berlin: VDI - Verlag 
1937, S.38. (4) We. Koch, Kunststoffe 31 (1941), 
S.135. (5) S. Pyk and B. Stalhane, Teknisk 
Tidskrift 62 (1932), S.285. (6) W. Steger, 
Ber. dtsch. Keram. Ges. 16 (1935), S.596; W. 
Steger, oe Seen, Heft 14 (1936), 
S.396. (7) R. Vieweg, Kunststoffe 27 (1937) 
S.213. (8) VDE- Vorschriften, VDE 0335/X], 
40. (9) R. W. Bunsen, Wied. Ann. 31 (1887), 
S.1. (10) Fr. Gottwald. Kunststoffe 29 (1939), 
S.248. (11) VDE-Vorschrifftenbuch. 22. Aufl. 
Berlin : co d. VDE 1939. VDE0302/1924. 
(12) R. Vieweg and Fr. Gottwald, Kunststoffe 32 
(1942), S. 10. 0. (13) R. Vieweg and Fr. Gottwald, 
Kunststoffe 30 (1940), S. 138. 





DECEMBER, 1944 


PLASTICS 


Tolerances for Plastic 
Moulded Screw Threads 


A critical review of recent investigations and 

suggestions on this subject which cannot but 

result in important repercussions on the 
standard of mouldings. 


a will no doubt prove to be a 
notable step towards the establish- 
ment of a much-needed set of officially 
recognized working standards has just 
been initiated by British Industrial 
Plastics, Ltd., in sponsoring the investi- 
gations of Mr. J. Butler and publishing 
the results in the treatise of the above 
title. 


Purpose of the Investigations 
These important published results, one 
tions has been three-fold. First, to formu- 
late an acceptable scale of working toler- 
ances for screw thread dimensions where 
both parts are plastic mouldings. 


Secondly, to evolve a simplified and more 
accurate method for ascertaining the pre- 
cise amount of outside diameter alteration 
on threaded portions of a mould, in order 
correctly to account for material shrink- 


age effects. And, thirdly, to urge the 
acquisition by the mould manufacturing 
sections of the trade especially of special- 
ized automatic machine tools having 
incorporated provisions for pitch compen- 
sation on all threads, so as to correct end- 
wise contraction and possible pitch devia- 
tion in the moulded product. 

There~ is, of course, no universally 
accepted set of standard tolerances for 
plastic moulded threads. The position is, 
rather, that each manufacturer tends to 
work almost exclusively to his own 
standards acquired, it is true, often from 
long and painful experience. This does 
lead to many difficulties, however, not 
least being the mystification of many 
would-be users who are accustomed to 
think and work in accordance with long- 
recognized engineering tolerances of size 
and fit control. 


Prevailing methods for obtaining the 
requisite compensation of thread diameter 
to overcome subsequent shrinkage varia- 
tions are rarely accurately calculated, but 
are usually determined roughly by rule of 
thumb, or repetitive cut-and-try methods. 
Such methods are notoriously costly, pro- 
tracted, wasteful and inaccurate, 

These important pubHshed results, one 
understands, are offered to moulders 
generally for fullest critical examination, 
and detailed study, in the hope that unde- 
sirable features, inconsistencies, errors, 
etc., will be uncovered and amended ir 
the light of whatever constructive criti- 
cism is afforded to these proposals. At a. 
not-too-distant date, the author hopes, 
there may thus arise a sufficiently well- 
informed measure of agreement to ensure 
the ultimate adoption of a complete 
scheme of screw-thread tolerances for the 
general use of the whole moulding 
industry. 

These are meritorious aims if for no 
other reason (although many other sound 
ones could be advanced) than to eliminate 
many non-standard standards and some 
of the purely parochial systems of toler- 
ances at present so inadequately serving 
the industry. 

As mentioned, current practice adopted 
by mould makers for securing compen- 
satory allowance of mould threads to 
cover shrinkage is largely based on prac- 
tical experience of similar component 
designs, material used, and_ general 
moulding procedure. This usually en- 
ables a passable thread to be secured. 
Where strict accuracy is required, provi- 
sion is often made on thread sizes for 
leaving a fine shaving cut to be taken off 
by a sizing die after moulding. Thus, by 
this inexpensive but admittedly makeshift 
method, do many manufacturers produce 
precision threads. 

In the first outlining section of Mr. 
Butler’s monograph, the chief effects 
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upon thread sizes arising from material 
shrinkage are described. As is well 
known, these are two-fold, viz., pitch 
deviation and loss of effective diameter. 
The former arises by reason of the end- 
wise contraction of the moulding during 
cooling, and is obviously far more serious 
and difficult to eradicate than the latter, 
which is readily adjusted by slightly 
enlarging \the outer «diameter of the 
threads in the mould. 


General Tolerances and Determination of 
Diametrical Compensation 


Ensuing sections are devoted to an 
explanation of the two separate schemes 
of general tolerances, and the accurate 
determination of diametrical compensa- 
tion. This latter, incidentally, Mr. 
Butler envisages purely as a provisional 
plan to bridge the interim between the 
present and such time as when the indus- 
try will be equipped with precision tools 
of such a kind that automatic compensa- 
tion for both pitch and diameter can be 
provided on any mould thread. 


This latter will not only be dependent 
upon machine tool manufacturers being 
able to develop suitable and satisfactory 
designs of such tools, but also—and per- 
haps mainly—upon the creation of a suf- 


ficiently substantial demand among 
mould makers to render such development 
work worth while. 

Such a demand does not exist at the 
moment, chiefly because few moulders are 
called upon to furnish precision-threaded 
mouldings, and those having to perform 
such jobs are content to employ existing 
methods, as already explained. 

Considering the questions of general 
working tolerances, Section 2 lays down 
some basic considerations, rightly based 
upon the need for maintaining accuracy 
of thé effective diameter of a thread, 
upon which factor the scales of permis- 
sible tolerances are built up. Mr. Butler 
is undoubtedly on sound lines in this 
respect. 

There is next explained in detail addi- 
tional factors which give rise to errors in 
mouldings, and the requisite allowances in 
the suggested scheme of tolerances which 
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Mr. Butler affords them. It is interesting 
to study this carefully. They are:— 

(1) Errors in Toolmaking. 

(2) Tool Wear in Long Runs. 

(8) Variations. in Powder Shrinkage. 

(1) Errors in Toolmaking.—Mr. Butler 
states that ‘‘ toolmaking errors are, or 
should be, considerably less in making 
threads than in making the rest of the 
mould.’’ 

But this is surely only true in such 
mould designs embracing the complete 
threaded portion within one block. In 
cases where the thread is of the “ split ’’ 
type, both blocks especially will have to 
be machined, fitted, aligned, and so main- 
tained to a comparable degree of 
accuracy to that imparted on the threads 
themselves. Otherwise, block misalign- 
ment, warpage, error or wear will seriously 
affect the accuracy of the finished threads, 
Thus it would be safer to assert that all 
portions of thread-forming moulds should 
be as close as practicable to the accuracy 
and finish of the thread matrix itself. 

Mr. Butler next postulates that “‘ the 
accuracy of formed threaded portions of a 
mould should approach that of screw 
gauge making, but does not reach it.” 
To achieve this desirable end, it is con- 
sidered that mould makers could work to 
dimensional tolerances of 50 per cent. 
more than those permitted by the British 
Standards Institution tolerances for screw 
gauges. 

Arising out of this basic assumption, 
three grades of tolerances are proposed, 
thus, fine, medium (twice fine) and 
coarse (four times fine). The suggested 
tolerance in the fine class to cover tool- 
making errors on components up to | in. 
diameter is, therefore, laid. down as fol- 
lows:— — 

Female threads: Plus .0009 in. 
Male threads: Minus .0015 in. 

For every additional 1 in. of diameter 
increase, tolerance increments equal to 
two-thirds those for 1 in. are proposed. 

This appears to me a much too steep 
incremental rise. To illustrate, take a 
4-in. diameter male thread to fine toler- 
ance limits. On the above basis the per- 
missible toolmaking allowance will thus 
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be .0045. Viewed from even existing tool- 
making standards, this would scarcely be 
regarded as a precision job. Actually, it 
is almost as easy to cut a large-diameter 
thread to accurate limits as a small one. 

To meet such a criticism, I would sug- 
gest that the incremental addition to the 
tolerance for every 1 in. increase in 
diameter be only one-fifth the tolerance 
of the first 1 in. diameter. Taking the 
previous example of a 4-in. diameter 
thread, the permissible working tolerances 
would then be .0024 for fine fits. For 
medium-grade fits it would be .0048, and 
for coarse-grade ones .0096. Compare 
these with the set of tolerances afforded 
by Mr. Butler’s scale, i.e., .0045, .009 and 
.018 respectively. 

(2) Tool Wear.—One wonders whether 
it has been altogether wise to relate this 
tolerance factor ‘‘ directly proportional to 
circumference and diameter ’’ at the scale 
of .001 per 1 in. of diameter. 

Surely tool wear will bear a far greater 
relationship to the area of threads con- 
tacting the product. Thus, a fine-thread 
form of shallow depth will be subject to 


far more rapid wear than one of coarse 
pitch and ample depth, because the fric- 
tional pressure and any abrasive action 
set up will be distributed over a larger 
flank surface area in the case of the coarse 
thread. 


Again, is it stating the complete case to 
aver that wear is chiefly due to abrasive 
action arising when unscrewing the 
finished moulding? Very considerable 
wear is often occasioned in mould threads 
by sluggish flow of material, excessive 
heat or pressure, bad surface finish of 
mould cavity, and so on. All these fac- 
tors will interfere with the free flow ‘of 
material causing additional friction and 
rubbing of thread form. 

As-regards the actual tolerance set down 
by the author, i.e., that of .001 in. per 
1 in. of diameter, this, again, is apt to 
prove excessively large on big diameters 
and inadequate on small ones. Instead 
of being directly proportional to diameter 
as stipulated, it seems a more reasonable 
basis would be to bring it into closer rela- 
tionship to area of threads, and I suggest 
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this point as one well worthy of further 
investigation. 

(3) Powder Fluctuations.—It is cer- 
tainly difficult to accept with the same 
certitude as Mr. Butler his statements 
about the ability to control powder fluc- 
tuations. Many factors other than com- 
position operate to condition the degree 
of fluctuation. Thus, to allow a mould- 
ing to remain too long within the mould 
will cause unequal shrinkage and distor- 
tion, which, in many instances, will 
seriously alter dimensions. Delay in the 
withdrawal of a threaded core may also 
create variations, leading to mal-formed 
threads or permanent distortion. To my 
mind, all these operational factors require 
consideration and perhaps proper allow- 
ance in any set of tolerances, because 
moulding, as yet, is not a mathematically 
precise procedure. 


Component Distortion 

In the list of basic general factors deter- 
mining tolerances, it seems Mr. Butler has 
overlooked the one of distortion. It is 
well known that the degree of accuracy of 
a thread form especially is, to a very 
material extent, dependent upon the mini- 
mum of distortion. I believe this is an 
aspect of moulding which deserves more 
consideration and examination in all its 
effects, and one which would certainly 
reveal the advisability of making allow- 
ance in any set of size tolerances. 

Useful tables of general moulding limits 
are presented covering common types of 
thread forms, and these will clearly prove 
of convenience to the moulder. 

Sections 3, 4, 5 and 6 deal in turn with 
tolerance needs created by various combi- 
nations of moulded threads and mating 
members, where these are in metal, and 
adjustments are suggested to the plan of 
general tolerances whereby those special 
requirements can be easily met. 

In all cases where a moulded thread 
engages with a metallic one, greater 
accuracy is needed in moulding the 
former, hence the need for the control] and 
neutralization of pitch shrinkage. To 
meet such requirements, Mr. Butler has 
developed useful formule. whereby the 
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exact amount of diametric increase to 
ensure free and correct: mating of such 
threaded parts can be calculated. 

This would undoubtedly prove of great 
assistance to the mould designer and 
maker and would permit great savings in 
machining times, a departure from old 
cut-and-try methods, and greater assur- 
ance of resulting accuracy. 

One very important point not fully dealt 
with in the monograph, but which will 
inevitably arise, refers to the gauging of 
pitch-compensated cut threads of a 
mould. Standard gauges cannot be used 
of course, and it seems that a mould 
maker will be faced with the task of pro- 
viding some efficient means for gauging 
thread sizes, either by special measuring 
equipment or a system of numerous 
thread plug and ring gauges. This would 
prove a costly business, especially when 
coupled with the purchase of possible 
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automatic thread compensating machines 
of the kind Mr. Butler has in mind. 
Where compensation is made to diameter 
only, as at present, standard thread 
gauges can be used to check pitch, form, 
angle, and so on. 

Notwithstanding the forementioned 
criticisms, or, rather, suggestions for fur- 
ther investigations, British Industrial 
Plastics, Ltd., and Mr. Butler together 
have certainly succeeded in building an 
extremely sound foundation for a com- 
prehensive study of this important aspect 
of moulding practice, and one is sure that 
this effort will engage the sympathetic 
interest and constructive criticism of 
many within the industry, which will, one 
hopes, speedily lead to the formulation of 
a core of accepted official’ general 
tolerances, and procedure of thread com- 
pensation to meet the peculiar needs of 
the industry. W.M.H. 








Suction Filling by Plastic Tube 


HE problem of filling containers with 

silica or siliceous materials has long 
been studied from the point of view of 
hazard to workers. When filled by gravity 
into small open containers, as so commonly 
occurs in the abrasive and abrasive soap 
industries, the danger of silicosis is by no 
means negligible even in the most efficient 
works, The best means of avoiding such a 
danger is to maintain a totally enclosed 
system under vacuum. 

The Breslee Mfg. Co., of New York 
(according to ‘‘ ‘Modern Packaging ’’) has 
installed such a plant with complete success 
for the packaging of asbestos powder, with 
the novel use of a transparent flexible plastic 
tube. On the right of the accompanying 
photograph the tube leads from the hopper 
containing the asbestos powder to a totally 
enclosed weighing machine which holds the 
package, and which is maintained under 
vacuum, 

The plastic tube is of extruded Saran 
(polyvinylidene chloride) , a product of Dow 
Chemical Co., Michigan, U.S.A. Apart from 
the obvious advantage of the use of a 
flexible tube, its transparency also allows the 
flow of powder to be visible and enables the 


operator to observe the working of the 
system. Furthermore, it has been observed 
that, in contradistinction to metal tubes, 
there is no adhesion of the power to the 
plastic surface during transit because of the 
smoothness of the latter. 
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PLASTICS 


Polyvinyl Chloride for 


Prostheses. 


| geen amen chloride (p.v.c.) com- 
pounds have found many and 
interesting applications during the war, 
notably for the sheathing and insulation 
of cables and for the proofing of fabrics. 
Particular significance in present circum- 
stances is its utilization in the preparation 
of surgical prostheses, such, for example, 
as noses, ears and fingers. War unhappily 
produces a large number of disfiguring 
injuries, which severely tax both the skill 
of the plastic surgeon and the endurance 
of the patient. Treatment of such injuries 
generally involves a long series of opera- 
tions and continual nursing care, during 
the course of which the ability of the 
patient to co-operate may be impaired by 
the realization that he appears frighten- 
ingly disfigured. In addition to loss of 
tissue due to burns and injury there is 
often a further loss by disease, which it is 
generally impracticable to remedy by 
reconstructive surgery and necessitates 
some form of false features or prostheses, 
as it is known to the plastic surgeon. 


Raw Materials of Prosthesis 

Prostheses have been made from metal 
painted to resemble tissue, gelatine- 
glycerine mixtures, vulcanite, wax, dental 
acrylic resins and rubber latex. Of the 
» hard materials, dental acrylic resins, such 
, as=“‘ Kallodent,’”’ if prepared with skill, 
give the best result in cases for which a 
hard restoration is suitable, whilst rubber 
latex provides a good but much less per- 


manent restoration. These prostheses may - 


be attached to the face with adhesives or 
may be fitted to the frame of a pair of 
spectacles. Naturally, when the attach- 
ment is to the skin by means of an adhe- 
sive, the weight of the restoration must 
be small. Imperfections in fitting of the 
appliance and matching are generally cor- 
tected by cosmetic creams and powders, 
and the fatty basis of the cream may have 
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a destructive effect on the fine edge of the 
rubber latex restoration. There is also a 
tendency for prostheses made from rubber 
to darken on ageing. 

In view of the ineftness and flexibility 
of plasticized polyvinyl chloride composi- 
tions, it was thought,that they should be 
suitable for making ostheses. A con- 
siderable amoutit*@f work has, therefore, 
been done on thématerial by Imperial 
Chemical Industries, and is recorded here 
with the aim of assisting those who wish 
to pursue the investigation. 

It is well known thafpolyvinyl chloride 
swells in the presence, of of plasticizers such 
as tricresyl phospha S dibutyl phthalate 
or dihexyl phthalate, and may be dis- 
solved at elevated temperatures to form 
flexible rubber-like products. The 
physical properties of the _ resultant 
materials depend both upon the propor- 
tions and upon the type of plasticizer 
used. The completely “‘ gelled’’ plastic- 
ized compositions are thermo-plastic and 
can be moulded by compression or injec- 
tion methods. Polyvinyl chloride-plastic- 
izer mixtures can also be prepared in the 
form of pastes, varying in consistency 
from thick cream to that of putty. These 
pastes can be transformed by heat to 
flexible rubber-like products, and shaped 
during the process by a simple moulding 
operation. It was considered that this 
technique would be particularly suitable 
for making prostheses, which are often 
complex in form and of varying thickness. 
It was realized, however, that care would 
have to be taken in choosing the most 
suitable ingredients for the composition 
for use in contact with the human skin. 
Tricresyl phosphate is very often used as 
the plasticizer in polyvinyl chloride pastes, 
but for this application it was decided to 
use only phthalate esters as plasticizers, 
e.g., dibutyl and dihexyl phthalate. 


(Continued on page 576.) 





Theoccurrenceofsevere 
facial and other wounds 
has led to a new 
technique of replacing 
destroyed features by 
plastic mouldings. So 
successful are the 
modern methods and 
so accurate and— 
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—imitative are the 
mouldings that happily 
no disfigurement can 
be readily seen. The 
above photographs 
show the simplicity 
of the process and 
some of the results 
made with p.v.c. paste. 
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The following problems were investi- 
gated :— 


1. Development of a composition suit- 
able for the production of an adequately 
flexible restoration and having a reason- 
able shelf life. 


2. Development of the best gelation 
technique, i.e., the optimum temperature 
required to produce a restoration of the 
maximum strength. Thin edges may be 
required for attaching the prostheses to 
the skin, and are insufficiently strong 
unless a relatively high temperature of 
gelation is employed. 


’ 


3. Finding. of a pleasing ‘“‘ base’ 


colour. 


4. Development of 
secure accurate fitting. 


The use of dibutyl phthalate instead of 
the more usual tricresyl phosphate as the 
plasticizer involved difficulties in obtain- 
ing a paste having an adequate shelf life, 
and it was finally decided that for the 
time being the paste should be. made from 
the polymer and the plasticizer immedi- 

ately before use. Polyvinyl chloride com- 
positions are more flexible when plastic- 
ized with dibutyl phthalate than with an 
equal amount of tricresyl phosphate. 

A temperature of gelation of 140 degrees 
C. was found to give satisfactory restora- 
tions, but introduced difficulties due to 
discoloration of the composition, particu- 
larly because of the omission of a lead salt 
stabilizer. A wide range of satisfactory 
pigments has not yet been developed, but 
good results were obtained in a “‘ natural ”’ 
pink shade by the use of cadmium red 
together with a white pigment. Initially 
titanium dioxide was used for this white 
pigment, but zinc oxide was found to give 
better colour stability. 


techniques to 


Moulding the Restoration 

The method of making a restoration, 
€.g., a nose, is as follows :— 

The nose is made in wax or 
‘*Plasticine,’’ either modelled to the 
patient’s face or to a plaster mask of the 
face secured by a moulage method. The 
wax or “ Plasticine’’ is then invested in 
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one half of a large dental flask in plaster- 
of-Paris. When the plaster has set the 
‘‘Plasticine’’ is removed, and new hot 
wax poured into the cavity to replace it 
to a uniform thickness all round the 
mould, thickening where this is necessary, 
for example, at the tip of the nose, but 
realizing that the thicker the wax the 
heavier the final restoration will be. 
Plaster-of-Paris is then poured in, and the 
reverse half of the flask filled with plaster 
and closed. When this investment has set 
entirely, the flask is placed in boiling 
water until the wax is entirely removed. 
The flask and plaster investment are then 
thoroughly dried out in an oven, to ensure 
that the necessary temperature of gelation 
will be attained. When quite dry the 
mould is removed from the oven and 
allowed to cool to a temperature of about 
50 degrees C. 

A paste is made by stirring pigmented 
polyvinyl chloride powder with dibutyl 
phthalate in a mortar until a smooth paste 
is obtained. Equal parts by weight of the 
plasticizer and polyvinyl chloride are con- 
venient proportions, but the flexibility of 
the result may be increased or decreased 
as desired by increasing or reducing thé 
amount of plasticizer. Ability to form 
pastes depends on the type of polyvinyl 
chloride used, and specially prepared 
““Corvic’’ polymer was used in these 
experiments. The mould is then filled 
with the polyvinyl chloride paste, pos- 
sibly tinted in addition to match more 
closely the skin adjacent to the particular 
restoration. The flask is secured, replaced 
in the oven and left for one hour at 140 
degrees C. After gelation the flask is 
removed from the oven and allowed to 
cool, when the restoration is removed and 
trimmed. The prosthesis may be fixed by 
means of adhesives, such as gum 
tragacanth or spirit gum, or by conven- 
tional methods involving attachment to 
spectacles. A better surface is given to 
the prosthesis when metal moulds are 
used, but such moulds are less easy to 
prepare than those of plaster. 

Additional paints to assist in the 
matching of the prosthesis to adjacent 
tissue have been developed by I.C.I., Ltd. 
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PLASTICS 


World’s Industry 
Employs Plastics 


AIRCRAFT 


New Buna N has 
been evolved for oil 
seals, oil rings, etc., 
demanding resistance 
to fuels high in aro- 
matics. It remains 
flexible at — 40 degrees 
F., and is very resist- 
ant to any permanent 
deformation in compression. A tensile 
strength of 100 lb./sq. in. and an elonga- 
tion of over 100 per cent. is retained, even 
after the material has been subjected to 
the action of mineral lubricating oil at 
300 degrees F. for a period of 70 hours. 
(‘‘ Automotive and Aviation Industries,”’ 
1944/91/90.) Non-skid floor coating for 
aircraft is composed of ground cork 
bonded with about one-fifth its weight of 
a suitable grade of Thiokol. The material 
is applied at room temperature with an 
open nozzle paint spray. The non- 
swelling properties of the Thiokols in 
contact with oil are a further recom- 
mendation for its use in this particular 
instance. Cascophen, a new synthetic- 
resin adhesive, produced by the Casein 
Corporation of America, sets at tem- 
peratures a little above those of room 
level. The material, which can be stored 
indefinitely at temperatures a little below 
room level, cures in 8-10 hours at 70 
degrees F., or in less time at higher 
temperatures. ‘* Doughnut,’ or ‘*O 
ring ’’ packing, is becoming increasingly 
popular in hydraulic equipment for air- 
craft. Oil-resistant synthetic rubber seal- 
ing of this type enables satisfactory results 
to be obtained with one ring only, the 
recess for this being in an appropriate 
groove in either the piston skirt or cylin- 
der wall of the equipment. Details are 
given in an authoritative article in 
“Product Engineering,’’ 1944/15/581. 








eel 
GENERAL _ ENGINEERING 


Testing methods for 
organic plastics laid 
down in USS.A. 
Federal Specification 
L-P-406a of June 24, 
1944, supersede those 
set out in L-P-406 of 
December 9, 1942. 
Certain of the testing 

methods listed appear almost equivalent 
to already existing A.S.T.M. methods; 
others, however, have not been specified 
before. Amongst these are methods for 
determining bonding properties, shear 
strength in double shear, bearing 
strength, flexural fatigue strengths under 
constant strain and constant stress respec- 
tively, creep tests, tests for resistance to 
shock and shatter, falling ball impact 
test, Rockwell indentation test, wear 
resistance and scratch resistance, etc. The 
study is very comprehensive and contains 
two mechanical tests, seven thermal tests, 
seven optical tests, five electrical tests, 
five miscellaneous physical tests and four 
chemical tests. ‘* Metlbond,’’ which 
may be used to bond Plexiglas to alu- 
minium, steel to plastics, aluminium to 
steel, etc., is an adhesive of recent intro- 
duction for which many novel qualities 
are claimed. It is produced by Consoli- 
dated Vultee Aircraft Co. A vinylite- 
resin tape, manufactured under the name 
‘‘ Fibron,’’ is put forward for numerous 
applications demanding high dielectric 
strength, high mechanical strength and 
resistance to momentary impingement of 
flame. It is stated to be heat sealing. 
(‘‘ Automotive and Aviation Industries,’’ 
1944/91/192.) Analysis of cam-contrel 
linkages is facilitated by construction of 
model cams from thick cellulose nitrate or 
acetate sheet. Inner and outer cam 
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tracks can readily be made in these 
materials. (‘‘ Product Engineering,’ 
1944/15/597.) Protection of grinding 
spindles against abrasives is said to be 
afforded by brass bellow seals rotating 
against Neoprene or graphite plates. 
(‘‘ Product Engineering,’ 1944/ 15/614.) 
Trade mark ‘‘ Noreplast’’ has been given 
to a series of new moulding compounds 
developed by the United States Depart- 
ment of Agriculture’s Northern Regional 
Research Laboratory at Peoria, Illinois. 
The new compositions are very economi- 
cal in so far as the phenol-formaldehyde 
resins embodied in them are employed 
quite sparingly. All formule contain 50 
per cent. or more ground agricultural 
residues, such as wheat, straw, flax, 
shives, corn stalks, peanut husks, etc. 
The percentage of resin varies between 
25 and 47 per cent., with plasticizer from 
0 to 15 per cent. (‘‘ Scientific American,”’ 
1944/77/124.) Dies for injection mould- 
ings with inserted cores for threads are 
discussed by Gastrow in ‘‘ Kunststoffe,’’ 
1944/34/37. The body of a fountain pen 
was selected by the author as a typical 
illustration for his argument. Plastic core 
binders are discussed by Grassmann in 
** Giesserei,’’ 1943/30/246. The author 
infers that the substitution of synthetic 
resins for the conventional starch-drying 
oil mixtures caused considerable difficulty 
in the earlier stages. Phenolic resins, both 
plasticized and unplasticized, alkyd resins, 
the reaction products of alkyd-phenolic 
resins and oils, urea resins and certain 
by-products of wood oil are considered in 
the light of their suitability as core 
binders. Strong cores for iron foundry 
work can be made of cement with methyl 
cellulose and calcium chloride. The 
harder phenolic resins may also be 
employed. For hand-made cores and 
blown cores urea resins may be employed, 
with the possible addition of starch and 
methyl cellulose or of methyl cellulose 
combined with other plastics. The 
phenolic resins show good strength proper- 
ties when dry and do not gas. They lack, 
however, the plasticity associated with the 
conventional oil-bound sand cores. Urea 
resins in both the dry and green states 
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have good strength properties. The cellu- 
lose compounds are satisfactory when dry, 
but are somewhat difficult to desiccate to 
the required degree, whilst their per- 
meability to gases is restricted. Injection 
moulding plant for thermoplastics will 
probably shortly be standardized in 
Germany. Four different types have been 
fixed on the basis of pressure range. 
Formerly 14 types were employed. In 
order to economize in labour, the produc- 
tion of hand-operated machines demand- 
ing the application of much physical 
strength has been stopped until further 
notice. Dimensions of dies have been 
standardized in so far as mounting and 
fixing is concerned, in order to permit 
transference of dies from one machine to 
another. (V.D.I. Zeitschrift, 1944/88/ 
111.) Test plant for proofing of plastic 
bearings is described by Conradt. The 
device is commendable in that actual bear- 
ings of normal design may be subjected to 
test. An account in ‘‘ Kunststoffe,’’ 
1944/34/79, gives a full description of 
the apparatus and the measuring equip- 
ment attached to it. 





SHIPBUILDING 


Melamine plastic 
with glass fibre rein- 
forcement is recom- 
mended for the con- 
struction of electrical 
control panels for use 
on board ship in order 
to reduce fire hazard. 
This material, which 

has been adopted by the American Navy, 
has high impact strength and high resist- 
ance to the carbonizing effect of the elec- 
tric arc. (‘‘ Machinery,’’ New York, 
1944/50/228.) Plastic-impregnated wood- 
pulp mass, manufactured by the Keyes 
Fibre Co., is stated to possess extremely 
high impact resistance. It has found a 
notable use as a replacement material for 
aluminium in the production of valve 
handwheels on destroyers; its thermal 
conductivity is less than 1,000th that of 
aluminium. It is not affected by boiling 
water for periods of immersion up to 24 
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hours, and successfully withstands pro- 
longed exposure to temperatures as low as 
—40 degrees F. It is little affected by 
lubricants and petroleum, and its overall 
mechanical strength is high. 


ELECTRICAL 


Water tightness of 
flashlight issued to 
U.S. Navy is pro- 
vided by tapered 
projections moulded 
on to the side walls 
and end caps. These 
projections press 
down.on small rubber 
washers inserted between the body and 
the caps. The body of the flashlight is in 
cellulose-acetate butyrate. (‘‘ Product 
Engineering,’’ 1944/15/597.) New syn- 
thetic rubber latex mix for electrical insu- 
lation has been developed under the trade 
name ‘‘ Nubun.’’ The polymerization of 
the synthetic rubber base is controlled to 
within close limits and the mix contains a 
carefully regulated proportion of styrene. 
The material is processed in such a way 
that it is given improved working and 
insulating properties. ‘‘ Nubun ’’ is pro- 
duced by the United States Rubber Co. 
Plexiglas masking jigs are finding exten- 
sive use in the copper-plating of carbon 
rings. This material has been adopted 
owing to the ease with which it may be 
machined, its freedom from distortion 
and light weight. Percentage of scrap 
has been reduced as a result of adopting 
this masking system. The jigs are both 
mechanically durable and resistant to this 
plating solution and other mild baths. 
Resinox 7934, a new type phenol-for- 
maldehyde resin with mica fillers, is 
claimed by Monsanto Chemical Co. to 
possess valuable dielectric and power 
factor constants, making it useful as an 
insulating medium in _ high-frequency 
apparatus. Feed-through terminal block 
for electrical devices requiring external 
terminals is moulded in bakelite, and pro- 
vided with special moulded-in metallic 
inserts. The block is produced by Curtis 
Development Co., Chicago. 
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CHEMICAL 


Properties and 
applications of Kee- 
bush, a compound on 
a phenol-formaldehyde 
base with specially 
treated chemically 
inert fillers, are dis- 
cussed by Gilbert- 
Rolfe in ‘“‘ Practical 
Engineering,’’ 1944/10/242. The material 
is produced by the Kestner Evaporator 
and Enginering Co., London. Among the 
specific applications of this material cited 
are cylindrical and rectangular tanks, 
pipes, general fittings, valves, pumps, 
fans, die trays, crystallizing pans, com- 
ponents for textile dyeing, and finishing 
machinery, and equipment for handling 








Heat _ resistance, 
thermal conductivity, 
age-shrinking, _ther- 
mal expansivity and 
specific heat of com- 
mercial types of plas- 
tics are discussed by 
Larson in ‘ Product 
Engineering,’ 1944/ 
15/581. The account is supplemented by 
a bibliography on the influence of tem- 
perature on moulded phenolic materials. 
Saving of 5,000 tons of natural rubber was 
achieved during the first four months of 
the current year by the U.S. Army Signal 
Corps, which has replaced much of the 
natural product with carefully selected 
synthetic and alternative materials. Use 
of horn waste as raw material for plastics 
has been investigated by the Indian Syn- 
thetic and Industrial Research Council. 
Stabilizers and pigments used in the 
production of ‘‘ Koroseal,’’ the polyvinyl 
chloride product manufactured by the 
Goodrich Co., are dealt with by Groves in 
‘‘ Practical Engineering,’ 1944/ 10/382. 
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Plastics in Tool, Jig and 


Fixture 


The author continues his paper 

with the production of dies using 

plastics and of tools made from 
laminated materials 


_— direction in which plastics 
have been called upon in recent years 
to augment the efficiency of the toolroom 
was covered by an article in ‘‘ Plastics,’’ 
May, 1944, p. 229, entitled ‘‘A New 
Process for Making Moulds by Electro- 
deposition,’’ contributed by P. Spiro. In 
this, the plastic takes the very primary 
role of providing the material from which 
the master part is machined. The nature 
of the plastic chosen can be determined 
by the intricacy of the object. In 
general, one of the most readily machine- 
able materials would be selected, such as 
cellulose acetate, but it need not be 
restricted to this by any means, and, in 
fact, it may, in some cases, be desirable 
to use a thermosetting plastic, such as 
cast resin, laminated material or a filled 
moulded type. This machined article 
serves as the negative of the tool, which 
is then made by carefully carrying out 
a number of operations, some of which 
sound rather intricate, yet in practice they 
are apparently reasonably simple. The 
plastic article is electro-plated, and this 
coating is backed up by a sprayed metal 
coating. The shell so formed is removed 
from the article, fitted into a metal 
‘* frame,’’ and the interspaces filled with 
metal to give a solid tool. Some brief 
notes from the patent which covers the 
procedure can usefully be given, because 
from these can be visualized just what is 
involved as well as the claims made. 
British patent No. 550,563, dated 
January, 1948, due to A. O. Frankenthal, 
E. Kohnstamm and the London and 
Scandinavian Metallurgical Co., Ltd., 
covers the manufacture of moulds by 


Construction 


By E. E. HALLS 


making a negative from an_ easily 
machineable material, then electro-plat- 
ing, metal spraying and backing with 
another metal. The actual claims are as 
under :— 

(1) For a mould for use in pressing, 
die-casting and injection moulding opera- 
tions, and actually covering an electro- 
deposited shell which constitutes the work- 
ing face, with backing of high melting- 
point metal applied by spraying, and a 


further metal backing cast into position. 


(2) Nickel or nickel alloy for the work- 
ing face and steel or cast iron for the 
metal backing. 

(3) The electrolytic polishing of the 
working face followed by chromium 
plating. 

(4) A readily destructible material for 
the pattern, such as cellulose acetate. 

(5) Pins embedded in the pattern and 
projecting to correspond to‘ holes as 
desired in the final job. 

The invention is intended to relate to 
any moulds for use with plastic materials 
or with metals, and to cover operations 
of pressing, injection moulding and die- 
casting. The pattern required is a nega- 
tive of the mould desired, i.e., a positive 
of the actual job to be pressed or 
moulded. It can be made from easily 
workable or machineable material, such 
as plastic, plaster or wood. The surface 
of this pattern then has to be made con- 
ductive in the normal manner. For 
example, it may be degreased by suitable 
processes, such as scouring with lime, and 
rendered conducting by immersion in one 
of the customary silvering solutions. Any 
portigns that are not required to be 
electro-plated can be cleaned with nitric 
acid to remove the silver, or covered with 
stopping-off lacquer. 








se method 


of die production. 
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The pattern is then nickel-plated by 
suspending by means of a number of 
nickel-plated copper wires, which, as far 
as possible, are attached at points which 
do not fall within the ultimate working 
surface of the mould. The copper wires 
may be coated with stopping-off lacquer 
if desired. Also the pattern should pre- 
ferably be rotated slowing, a speed of one 
revolution per hour being mentioned. 

Plating conditions are maintained to 
give. rapid deposition of a hard, even 
deposit, free from stresses and free from 
pitting or any of the well-known defects. 
A plating thickness of from 2 to 4 mm. is 
indicated. Any pins inserted in the pat- 
tern thereby become held tightly in this 
deposited nickel and become inseparable 
from it. 

Phenolic plastics or cellulose acetate are 
suggested for the pattern. Cellulose 
acetate is particularly mentioned because 
it is so readily machineable and the 
pattern can be built up from machined 
parts secured together by softening the 
abutting surfaces with acetone. Further, 


when the pattern has been built up, it 
can be coated with acetone to give the 
equivalent of the high polish all over its 


surface. Also, pins, for example, of 
steel, can readily be assembled accurately 
and firmly to a depth corresponding to 
the depth that they have to project from 
the final mould. At least one-third of 
their length should project from the 
pattern. 

The electro-deposited shell is removed 
from the pattern by suitable means 
according to the nature of the pattern ; for 
example, by melting, burning or by 
mechanical means. 

It is next advisable to roughen the sur- 
face of the shell by one of the usual 
means, such as abrasive blasting normal 
to metal-spraying technique. The shell 
is then sprayed with a layer of steel by 
holding it in a frame with a few mm. 
clearance; cast iron or steel can be fed 
into this interspace and cast on to the 
sprayed metal coating. Produced in this 
manner, the faces of the mould should 
have exceedingly good surfaces, because 
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there are no machine marks. However, 
these faces can then be polished electro- 
lytically, and, providing any silver 
remaining on them is removed by anodic 
etching in cyanide solution, the surfaces 
can be chromium plated. It is claimed 
that the chromium adheres extremely well 
to the surfaces. 

A.P. No. 1,912,889, by Kibbey W. 
Couse, March, 1931, is cross-referred to 
by the previous patent. The object of this 
patent was to produce dies for die-cast- 
ings and the like, having great accuracy 
of form, high quality, and durability at 
low cost. The substance of the patent 
is illustrated by drawings, which are 
reproduced here to show the stages 
involved :— 

Fig. 25 is an elevation of a pair of half- 
masters mounted on a carrying plate. 
Fig. 26 is the same after surface treat- 
ment. Fig. 27 shows the next stage, 
whereby a coating of metal is applied. 
Fig. 28 shows building up by a 
further coating of metal. Fig. 29 is 
a sectional view illustrating the several 
coatings, now constituting a pair of 
half-shells. Fig. 30 is the same except 
that the half-shells are filled with 
refractory material and mounted on a 
carrying plate. Fig. 31 is a similar 
section as Fig. 30 with the parts filled 
with a suitable removable material. Fig. 
32 shows how the parts would appear 
in a mould, and Fig. 33 is the same 
again with the removable material 
already removed. Fig. 34 is again 
the same with removable material 
replaced by metal. Fig. 35 shows in 
perspective the mating pair of metal die 
blocks when completed. The following 
explains the lettering :— 

L and G are two half-masters arranged 
in proper mating relation at opposite 
edges of the carrier plate H. L, G and 
H may be of any appropriate material, 
such as wood, composition, metal, etc. 
The’ dotted lines 1 in Fig. 26 represent 
a light coating of grease applied to the 
opposite side surfaces of the two masters. 
In Fig. 27, 2 is a light flash copper coat- 
ing applied electrolytically, and 3 in 


_: 
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Fig. 28 is a nickel coating. It is indicated 
that layers 2 and 3 are preferably applied 
by electro-deposition or spraying. The 
thickness of the nickel coating is substan- 
tially to permit lifting away of the half- 
shells from the opposite sides of the 
masters. , 

The cavities 5-5 in Fig. 29 are identical 
in shape with the exterior surface of the 
parts Land G. In Fig. 30, 6 is fire clay, 
carbon paste or similar material filled in 
and dried by mounting in back to back 
on a carbon plate. Next the shells are 
built up with wax 8-8, and mould 9 
rammed up as shown in Fig. 32. The 
wax is removed by melting and drawing 
off. The mouid is then filled in the usual 
manner with suitable molten metal 11, 
such as iron, steel, bronze, thermit 
nickel steel, etc. | Using nickel as the 
shell parts and thermit nickel steel as 
the filler, alloying between the two 
occurs. Finally, filler 6 is removed, 


leaving the completed pair of die blocks 
as shown in 12-12 of Fig. 35. 

It is pointed out that an intentional 
feature of this American patent is the 


alloying, which can occur between the 
filler metal 11 and the metal 4/4 which 
comprises the shell, this alloying resulting 
without breakdown of the shell parts. It 
also stresses that the impression cavities 
5/5 in the final tool are of precisely the 
same contour as the masters L and G 
from which produced, and that any num- 
ber can be produced from these same mas- 
ters with the assurance that all will be 
identical. Again, it states that the metal- 
deposited walls of the impression cavities 
can be of any suitable metal, and the 
material of the die blocks may likewise 
be chosen from a range, provided the 
purpose for which the finished tool is 
intended, and production cost, are borne 
in mind. If intended for casting metal of 
high melting point, then the materials 
used must, of course, have a high melting 
point. For lower melting casting, cor- 
respondingly lower melting and_less- 
expensive materials for the tool may be 
considered. Again, the patent covers the 
use of shells for 4/4 produced by any 
other preferred means, such as stamping 
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a pressing from sheet metal, or, again, 
the refractory material 6/6-7 may be used 
as the master if desired. 

It will be seen that there is a large inter- 
val of some 12 years between the two 
patents, the more-recent one indicating 
substantial advances in the art. The use 
of plastic masters is one of these; the 
building up of a thick plating on the plas- 
tic has been made possible by develop- 
ments in the electro-deposition upon 
plastics, and the reinforcement of this 
plating by sprayed metal is another sign 
of the progress made. 

The original article in ‘‘ Plastics ’’ 
should be consulted on this subject 
because it gives illustrations of a tool 
built up in this way and of a moulding 
from it. 

The primary advantages are relief to 
the toolreom, less-experienced labour and 
quicker tool production. It is too early 
to state authoritatively what serviceability 
can be assured. For short runs, this type 
of mould is fully justified and often 
enables articles to be moulded or cast, 
whereas normally tool charges could not 
be justified. For castings, better surface 
finish can be expected, and for the lower 
melting point materials such as zinc-base 
alloys and the tin babbit- metals, it may 
be that greater advantages will accrue 
than with the aluminium alloys. , Natur- 
ally, the tool cost saving is greater when 
alloy steel dies are replaced than when 
the more easily machineable cast-iron 
ones only are involved. 

Again, in any case, a technique has to 
be acquired, the plating of plastics is not 
so simple as_ electro-deposition upon 
metals. Comparatively thick electro- 
nickel coatings demand special technical 
control and skill, and, naturally, the 
metal spray coating applied to the electro- 
plated shell has to be properly keyed. 


Fabrication of Tools, Jigs and Fixtures 
from Plastic Stocks 

Probably the first counts that direct 

attention to plastic ‘‘ stocks ’’ for tools, 

jigs and fixtures are light weight and 

machineability. The specific gravity of 

the average plastic material is 1.25, as 
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compared with 7.8 for the steels, this ratio 
of 1 to 6 meaning an appreciable saving in 
weight. The specific gravity of some 
plastics suitable for the purpose is as low 
as 0.9; a few may be as high as 1.75 to 
2.0. This saving in weight signifies much 
more than appears at first sight, particu- 
larly on large tools. There is not merely 
the manual effort expended during the 
manufacture of the tool itself that is con- 
cerned, but also that involved in 
repeatedly setting up or breaking down of 
the tool, periodic reinspection, repairs and 
transportation to and from store. 

Machineability means much because the 
plastics are relatively easily machined, 
and much time is saved in toolroom 
labour, which is a very important factor 
to-day. No heat treatment is involved 
with the plastics, and, of course, in the 
usual sense no heat treatment is prac- 
ticable. There are no rusting or corrosion 
troubles, and, therefore, no oiling or 
greasing is required for. preventing 
deterioration from these causes. 

The plastics are attractive because regu- 


lar ‘‘ stock ’’ materials cover not only a 
range of types, but also of forms. Proba- 
bly the phenolic resin materials are the 
most widely useful, and these can be pro- 
cured as laminated plastic in which the 
laminez may be paper, fabric, wood or 


asbes#s, each in several grades. They 
can also be procured as cast resin or 
moulded products. Not only is sheet 
material securable, but also sections, rod 
and tube, with the latter round or square. 

Each plastic has its possibilities and its 
limitations, and, naturally, the latter 
must not be ignored. Further, a material 
which is eminently suitable under one set 
of conditions is not necessarily best for 
the same job under different circum- 
stances, especially when it is remembered 
that the latter must include factors such 
as quantity of the article to be produced. 
Therefore, it is again stressed that plastics 
must not be looked upon as an all-pur- 
poses tool material. 

Again, plastics in this application must 
not always be considered in respect to the 
replacement of metals. Much wood is 
employed for jigs and fixtures, and the 
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plastics have many advantages over 
wood. Handleability and durability, 
and better resistance to dampness or water 
contamination, are some of these. They 
may not necessarily be so economic, so, 
again, no over-riding conclusions should 
be drawn. ‘ 

Perhaps the most widely employed 
plastic of this group, used for jigs, tools 
and fixtures, is densified laminated wood, 
densified by means of synthetic resin of 
the phenol formaldehyde type. The 
material referred to for this purpose is a 
development of recent years, and it has 
proved itself invaluable in the aircraft 
industry. In fact, it is probably correct 
to say that, without this material, the 
stupendous production capacity attained 
in this country would have been out of 
the question. These resin-densified woods 
have been made in various resin contents 
and under differing pressures, with a cor- 
responding range in specific gravity from 
0.9 upwards. It is the low gravity, lower 
resin content materials that have proved 
of such value. The higher resin content 
materials, of course, have been known for 
many years and are almost indistinguish- 
able in general appearance and hardness 
from the phenolic laminateds having 
paper or fabric filling. They, too, have 
their field, especially as insulation in elec- 
trical applications. 

The densified laminated woods have 
been given some publicity in the technical 
Press. Thus, in ‘‘Plastics,’’ March, 
1943, p. 122, A. E. L. Jervis contributed 
to the subject under the heading of 
‘‘Resin Laminated Densified Wood.” 
Other articles by the same author are as 
follows :— 

‘*Densified Laminated Wood for 
Jigs,’’ ‘‘Machinery,’’ December 17, 
1942. 

‘Insulating Wood,” “Electrical 
Review,’’ November 6, 1942. 

‘* Laminated Densified Wood,”’ 
‘Electrical Review,’’ March 27, 1942. 

Another paper on the subject is 
‘‘Densified Laminated Wood for 
Engineering. Uses,’’ which appeared in 
‘The Engineer,’’ September 11, 1942. 
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From these, some data and illustrations 
are reproduced in the following to add to 
that already given in “‘ Plastics,’ in so 
far as it is apt to the present review of 
the subject. 

The particular brands of densified 
wood referred to in the above were 
first introduced into this country by 
Bruno Jablonsky, and developed com- 
mercially by Moulded Components 
(Jablo), Ltd., of Croydon, Surrey. Their 
light-density material is known as 
Jabroc, this being the special tool 
material, while their high-density one is 
Insul-jabroc, a material with special 
attributes for electrical and mechanical 
engineering purposes. 


Primary Requisites 

Uniformity of properties and character- 
istics are essential in a composite material 
such as resin densified wood if it is to 
earn a place as a toolroom material, a 
key position in engineering factories, to 
gain the confidence of engineers, and to 
maintain both the position and the con- 
fidence. Uniformity of production is 
therefore an important factor, and it will 
quickly be realized that there are a num- 
ber of special problems which arise and 
which must be solved and controlled. 

This type of material is built up from 
veneers or laminations of certain woods, 
the lamine being bonded together with 
resin under high pressure between heated 
platens. The type of wood to select; the 
quality of the veneer or lamination and 
its thickness; the nature of the resin bond- 
ing agent; its mode of application and 
quantity employed; the pressure to be 
applied; the temperature of the platens; 
and the time period in the press: these 
are the more obvious of the variables that 
have to be studied, the best conditions 
determined, put into production practice 
and controlled in repetition manufacture. 
One set of conditions may not best suit 
all purposes with respect to final applica- 
tion, and, hence, there can arise a num- 
ber of grades and the necessity for a clear 
system of distinguishing them. From 
the published literature referred to, it is 
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stated that the various woods that can be 
used include birch, beech, mahogany, 
poplar, gaboon, walnut and oak. Birch 
is considered to be the best selection 
when good mechanical properties are 
desired, and beech for electrical proper- 
ties. Illustrative of the importance of the 
wood in deciding mechanical properties 
of the product can be quoted test results 
showing a variation in tensile strength 
from 3 to 23 tons/sq. in. for various 
qualities of the same type of wood. 
Fig. 36 (from ‘‘ Machinery’’) shows 
water absorption values over extended 
periods for wood, Jabroc and Insul- 
jabroc. The marked superiority of* the 
Jabroc-densified laminated wood over ~ 
wood and plywood in this respect is 


Sample 


S 
§ 
i 
2 
3 
2 
= 


1 
Time of Immersion in Days 


Fig. 34.—Comparative moisture absorption 
curves. 


clearly shown. Again, the relatively non- 
absorptive naftrre of Insul-jabroc is also 
demonstrated. 

Jervis states that the most suitable 
veneers are those generally defined as 
‘‘clear-straight-rotary-cut,’’ and _ that 
thickness is of great importance. Whereas, 
previously, thicknesses from 0.75 to 
1.5 mm. had been used, for Jabroc and 
Insul-jabroc 0.55 mm. have been found 
particularly useful for the majority of 
general applications. These thinner 
veneers may be more readily dried, and 
the final product that they yield is a 
mechanically stronger board than is 
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obtained when the thicker veneers are 
utilized. 

The types of resin available for this 
class of work include cresol-formalde- 
hyde, urea-formaldehyde and _phenol- 
formaldehyde in liquid form. The 
orthodox glues can, of course, also be 
used, but they have not the water resist- 
ance and stability to give the same per- 
manence and high mechanical ‘qualities 
that are provided by the synthetics. 

Apart from the material aspect just 
presented, there are process and method 
features from which the best combination 
has to be determined. The mode of pre- 
drying the veneers, the degree of drying, 
the method of applying and spreading the 
adhesive, the arrangement of successive 
laminze with respect of grain direction: 
all of these call for a precise decision and 
control in production. Again, they give 
the possibility. of a range of grades. The 
predrying should have some relationship 
to the final resin content of the product 
and thus to the normal stable moisture 
content of that product. The liquid resin 
can be applied by spreading with brush 
or rolls, or by vacuum impregnation. 
Grain direction will be determined by the 
purpose for which the product is intended. 


Size Production of Jabroc 

Jabroc is produced in sheets or boards 
16 ft. square and of various thicknesses, 
and the great area of these pieces should 
convey some idea of the magnitude of 
the problem and of the credit to be 
accorded to its successful commercial 
solution. Obviously, veneers of this size 
are not obtainable. The veneers, after 
sorting, clamping in bundles and cutting 
to size, have their edges trued. The 
edges are brushed with the adhesive and 
joined edge to edge in jointing machines 
of ingenious construction. The sheets so 
procured are stacked with layers of the 
glue or resin between alternate veeners, 
and pressed hydraulically, during which 
the stack is reduced in thickness, a factor 
which must be taken into careful con- 
sideration in order to obtain a board of 
predetermined thickness. Fig. 37 (from 
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Before Compression 























Veneers 0-55m.m. thick 
Glue Film 0-004" thick 


After Compression 


Veneers 0-275 m.m. thick 
Glue Film Fused 


Fig. 37.—Diagrams showing lamination 
packs before and after compression, 


‘“Machinery’’) shows this compression 
feature diagrammatically, _pictorially 
demonstrating the manner in which the 
resinous adhesive films fuse into the sur- 
faces of the laminations. 

In the pressing operation, hydraulically 
operated rams are used, and the pressure 
attained is of the order of 2,000 Ib. /sq. 
in., as compared with a matter of hun- 
dreds of pounds for plywood. Multi- 
daylight presses are employed to press 
several boards at once. The daylights 
are wide open when loaded and close 
gradually to the predetermined limit as 
the pressure is applied. One more platen 


is used than the number of packs pressed, ' 


and the number that can be pressed in a 
single operation is dependent upon the 
thickness of the packs concerned and 
the clearance between the platens. 

The temperature of the platens is raised 
from room temperature to approximately 
160 degrees C. as the pressure is applied, 


Table 2.—The Properties of Jabroc Com- 
pared with those of Different Metals 





Ultimate 
com- Tensile 
pressive | strength 
* | strength, |divided by 
weight 


Weight Ultimate 
per tensile 


cubic Material 





Cast aluminium 
Cast iron 

Cast brass... 
Cast gun-metal 
Jabroc ., sai 
Structural steel 

















Lo. per square inch 
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sur- 
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Density 
Fig. 38.—Graph showing the tensile and ~ 


compressive strengths of Jabroc for 
various densities. 
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4,500 . 7,300 . 
1b. Sa in. Jb. per $q. in. lb. per q. in. 


Fig. 39.—Shear strengths for various planes 
of shear. 


lished heating methods, but super high- 
frequency heating is the promising 
method for the future. Cold water Cir- 
culation for the cooling will still be neces- 
sary, of course. 

Upon removal from the presses the 
edges of the boards are trimmed, and, for 
some applications, are sealed by means of 
varnish. In Table 2 (from ‘‘ Machinery ’’) 


Table 3.—Physical Characteristics of Jabroc Compared with those of Different Woods. 





Specific 
gravity 


Weight per 


Material cubic ft., Ib. 


Ib. per sq. in.| Ib. per sq. in. fibre 


Shear 
strength 
parallel 
to fibre 


Ultimate 
compressive 
strength, 


Ultimate 
tensile 
strength, 


Shear strength 
at right 
angles to 





Spruce 


30 
47 
48 
50 
87 











9,000 
18,000 
15,000 
13,250 

*34,000 














* 34,000 to 47,000 depending on type and arrangement of veneers. 


again contrasting with plywood manufac- 
ture in which the load is usually placed 
between hot plates. - As the heat 
increases, the resinous layer gradually 
melts and then po:ymerizes. Finally, the 
platens are cooled. By gradually heating 
and cooling, blistering of the work is 
avoided. The combination of heat and 
pressure fuses the resinous films between 
the veneers in the pack to give a dense 
structure, an actual value of about 1.3 
being usual for average work. The indi- 
vidual veneers in the board are reduced in 
thickness by about 50 per cent., with the 
thin resin film fused or absorbed into 
them. 

Steam and superheated water circulated 
through ducts in the platens are the estab- 


are given the properties of Jabroc densified 
laminated wood in comparison with those 
of metals. The favourable values for 


Fig. 40.—Deep drawing press tool. 
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Fig. 41.Flanging tools made from Jabroc. 


Jabroc in relation to its density are to be 
noted. Fig. 38 gives curves for tensile 


and compressive strengths for densified 


woods of various densities, the curves 

being straight lines, strengtn increasing 

with density. Fig. 39 shows the 

shear strengths, which vary with the vari- 

ous planes of shear. 

It shows a value of 

3,000 lb.-sq. in. in a 

direction parallel to the 

plane of the lamina- 

tions, and of 7,300 lb.- 

sq. in. when at right 

angles to them. 
Table 3 

“* Machinery ’’) 

the physical 

teristics of 

densified 

wood. in 


(from 
gives 
charac- 
Jabroc 
laminated 
comparison 


Fig. 42.—Tools for the 
production of a wing com- 
ponent. 
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Fig. 43.—A typical set of piercing and blanking 
tools. 


with those for a number of woods. 
The marked mechanical superiority of 
this versatile material is amply demon- 
strated. 

Jabroc is employed for the production 
of large quantities of jigs, fixtures and 
press tools for the aircraft and other 
industries. Lightness, strength and rela- 
tive ease of working are responsible for 
this. Lightness is a major attribute when 
female labour is employed, and makes the 
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OPTICAL RESINS 


Two types of plastics are produced byI.C.I. in a special quality 
for optical work. ‘They are unplasticised polymethyl methacrylate 
(known as “ Transpex” 1), which is equivalent to optical Crown 
Glass, and unplasticised polystyrene (known as “ Transpex” 2), 
equivalent to optical Flint Glass. 

The materials are being used extensively in the construction of 
optical equipment such as cameras, binoculars, spectacles and projector 
systems. 

“ Transpex ” 1 and “ Transpex ” 2 materials are available in a variety 
of thicknesses and sizes in sheet or block form. 

Full information concerning them and the many 

other I.C.I. plastic products will be sent on request. 


IMPERIAL CHEMICAL INDUSTRIES LTD. 
LONDON, S.W.1. 








PLASTICS DECEMBER, 1944 


“FROM FINE FINISHES 


The well-known CELLON range of products has been 
built up largely by the rapidity with which the CELLON 
technicians appreciate the importance of new innovations 
and new industries. 


The rapid increase in the use of Plastics presents 
intricate but surmountable problems and, in fact, CELLON 
Synthetic Finishes and Thermo-Plastic Adhesives have 
already been devised and are in use for numerous 
special purposes. 


CONSULT CELLON on all problems of finishing or 
jointing materials, and let them give you the benefit of 
their experience in this and other fields. The address is 
Richmond Road, Kingston-on-Thames, Surrey. Telephone: 
Kingston 1234 (5 lines). 


TO FINE ADHESIVES 


CELLON 





CELLON 


CERRIC CERRUX 
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material very suitable for such items as 
drill jigs and inspection fixtures. Ease of 
modification to accommodate the fre- 
quent engineering changes that occur is 
another important factor. 


Fig. 40 (from _  “‘ Machinery ’’) 


Fig. 45.—Typical inspection block for 
use in an aircraft factory. 


shows a typical press tool for a deep 
drawing operation upon duralumin sheet, 
made almost completely from Jabroc. 
The Jabroc flanging tool in Fig. 41 


Fig. 46.—Assembly jig and reference 
gauge for a turret assembly. 
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Fig. 44.—A_ pair 
of simple flanging 
tools. 


(from ‘‘ Machinery ’’) includes a number 
of metal inserts shown at A, situated at 
points where special wear is likely to 
be encountered or where buckling of the 
material might occur. Fig. 42 (from 
‘* Machinery ’’) shows a typical press tool 
for the production of a wing-top com- 
ponent; the working parts of this tool are 
of Jabroc except for the steel inserts 
which are provided at the points where 
wear stresses are concentrated. For blank- 
ing toois, bolsters of Jabroc to which the 
steel tools are fixed, are used. Thus Fig. 
43 (from ‘‘ Machinery ’’) illustrates this, 
A and B being the Jabroc bolsters which 
carry the steel blanking and piercing 
tools. This procedure signifies a sub- 


stantial economy in steel and an appre- 
ciable saving in weight. 

Figs. 44 and 45 (from ‘‘ Machinery ’’) 
show flanging tools and an inspection jig, 


’ 


respectively, in densified wood. Fig 46 
(from ‘‘ Machinery ’’) illustrates an 
assembly and inspection jig for an aircraft 
gun turret component. In this the loca- 
ting pins and gauging plugs are of steel, 


Fig. 47—Routing template for an 
aircraft nose rib. 
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Fig. 48.--Large drilling jig. 


“with the main part of the structure of 
Jabroc. Fig. 47 (from ‘‘ Machinery ’’) is 
a routing template for an aircraft nose 
rib. In the case of drill jigs constructed 
in densified laminated wood, the drill 
bushes are usually of steel, inserted in 
holes machined on a jig borer. A large 
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Fig. 49—Flanging tool. 


drilling jig is shown in Fig. 48 (from 
‘The Engineer ’’) and this photograph 
stresses the advantage of this type of 
material from the handleability angle. 

Fig. 49 (from ‘‘ The Engineer’’) shows 
a swaging and flanging tool. When 
extremely high stresses are encountered, 
the actual cutting edges of these tools can 
be made faced with steel, but rarely is it 
necessary to use more than 10 per cent. of 
the weight of the tool in steel, so that the 
weight advantage is not unduly sacri- 
ficed. 

To provide a guide to the behaviour of 
this class of material under damp con- 
ditions, when exposed to oil, and when 
subjected to heat, extended tests were 
made upon pieces of 4 in. in thick- 
ness board 1} in. square. The material 
tested was the Jabroc type and, for com- 
parison, one of the electrical grades of 
laminated wood of the vacuum impreg- 


Table 4.—Effect of Oil Immersion upon Synthetic Resin Densified Wood. Test 
pieces 14 ins. sq. by } in. thick. 





Immersion in hot oil : ‘ 
Material, 4 in. 





Per cent. decrease in:— 





Temperature Time 


thick Weight 


. Length Width Thickness 





200°C. 1 day 
7 days 


30 days 


1 day 
7 days 
30 days 


1 day 
7 days 
30 days 


1 day 
7 days 
30 days 


Jabroc type 
impregnated type 
Jabroc type 


impregnated type 








0.30 0.20 0.05 
0.35 0.20 0.05 Negligible 
0.44 Negligible 0.10 


Negligible 0.05 0.05 
Negligible 0.10 
Negligible 0.15 


Negligible 
Negligible 


0.05 
Negligible 
Negligible 

’ 0.25 
0.30 0.10 
Negligible 0.10 
0.10 0.10 
0.20 0.15 


Negligible 
0.30 
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Apart from their other famous insulating materials 

M. &. I. are supplying more and more P.V.C. ex- 

truded sleevings and, so far as Messrs. Volt and Amp 

and Mr. and Mrs. Watt are concerned, they’ve 
properly put the lid on it with P.V.C. injection mouldings which can be made for 
such a wide range of electrical applications. A typical injection moulding and 
examples of extruded sleevings are shown above and we’re always ready to supply 
full information to people who must keep electricity in its proper place. 





MICOFLEX-DURATUBE EXTRUDED SLEEVINGS (P.V.C.) 
(Manufactured by Duratube & Wire Ltd.) d 
AND KENUTUF INJECTION MOULDINGS (P.V.C.) an 


(Manufactured by J. F. Kenure Ltd.) 








Distributors : 
THE MICANITE AND INSULATORS COMPANY LTD., EMPIRE WORKS, BLACKHORSE LANE, LONDON, E.17 


Makers of MICANITE (Built-up Mica insulation). Fabricated and Processed MICA, PAXOLIN 
(Synthetic-resin lami d sheets, rods tubes and cylinders). High-voltage Bushings and Terminals 
for indoor and outdoor use. Empire varnished Insulating Cloths and Tapes and all other forms of 
Electrical Insulation. Suppliers of Vulcanised Fibre, Leatheroid, Presspahn, etc. Distributors of 
Micoflex-Duratube Sleevings and Kenutuf Mouldings (P.V.C.) 
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LJ 
Doing 
os 
the job! 


It is not always a question of metal 
substitution. Plastics correctly adapted 
may be the right material for the job. 
Save those machining operations. Have 
it moulded by :— 


validate 


S LO U G H ’ BU C KS Telephone: Slough 22349 





againtt All chdirasby fotens 
INDUSTRIAL 
DERMATITIS 


pp 
12 x 2 lb. tins, 6 x 7 
in 28 lb, and 


Abutimal conditiomd Apetid 
STERNOL LTD., FINSBURY SQUARE, LONDON, E.C.2 


vg Telephone : All enquiries to be addressed to :— 
mou ee FUSE ALL SUBSTIT: UTES INDUSTRIAL SPECIALITIES 
TT ctien: *Phone, London.” RE DEPT. 92 
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Table 5.—Effect of Water Immersion upon Synthetic Resin Densified Wood. 
Test Pieces 1} in. sq. by 4 in. thick. 





Immersion in Water | Material, 4 in. thick 


Per cent. increase in:— 





Length Width 


Thickness 





1 day 
7 days Jabroc type 
30 days 
1 day 
7 days 


Impregnated type 
30 days 








.0. Negligible 

5 0.18 

V 0.42 

' Negligible 

. 0.05 
0.40 


1 
4 
0! 
0. 
40 














Table 6.—Effect of Dry Heat upon Synthetic Resin Densified Wood. 
by 4 in. thick, Heated for Extended Periods. 


‘Test Pieces 1} in. sq. 





Day heat period Material, 4 in. thick 


Per cent. loss in weight at :— 





60° C. 110° C. 





1 day 
7 days 
30 days 


1 day 
7 days 
30 days 


Jabroc type 


Impregnated type 














nated type. Results are tabulated. Those 
given in Table 4 show the influence of 
complete submersion in machine oil at 
the two temperatures of 200 degrees C. 
(room) and 60 degrees C. Loss in weight 
and shrinkage universally results. At 20 


O45 


degrees C. the Jabroc material is not 
significantly affected, but at 60 degrees C. 
it loses weight, especially in the full. test 
period of 30 days. This weight loss is, of 
course, to be expected from a drying-out 
point of view, but it seems to be compen- 





| 
LENGTH 











THICKNESS_|___| 
| 
| 





| 
| 
t 
i 
| | 
{ 
H 





| TYPE | 
IMPREGNATED 
oie 








PER CENT. DECREASE £& 
? 
a 


Ne 





Fig. 50.—Effect of 
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oil immersion on 
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Fig. 51.—Effect of 

oil immersion on 

densified wood at 
60° C. 


PER CENT. DECREASE 


sated by at least some oil absorption, 
because, even in the full period, dimen- 
sional shrinkage is not severe. Similar 
remarks apply to the impregnated grade, 
except that the total weight loss is appre- 
ciably smaller. 


PER CENT. INCREASE 


~ 


20 
PERIOD IN DAYS 


ig. 52.—Effect of water immersion on 
densified laminated wood at 20° C. 


DECEMBER, 1944 


— 


IN DAYS 


Increase in Weight of Jabroc, etc., on 
Water Immersion 


Under conditions of water immersion 
at ordinary temperatures, both materials 
show a weight increase as well as expan- 
sion in all dimensions. This is shown in 
Table 5. The Jabroc type of material 
reveals a gradually increasing water 
absorption to the relatively high figure of 
25 per cent. in 30 days. The main move- 
ment in dimensions in confined to thick- 
ness, especially near edges, the ultimate 
increase recorded being about 25 per 
cent. The impregnated type of material 
shows a much lower total water absorp- 
tion (about 10 per cent.), and peculiarly 
no such marked expansion, no increase 
being greater than 0.5 per cent. in the 
full period of 30 days. 


Less in Weight on Drying 

Weight losses due to ‘‘ drying out ’’ at 
60 degrees C. and at 110 degrees C. are 
shown in Table 6. The ultimate loss for 
the Jabroc type of material is of the order 
of 10 per cent., and for the impregnated 
type about 4 per cent. 

To ‘convey these values more clearly, 
they have been graphed, viz., Fig. 50 
effect of oil at 20 degrees C., Fig. 51 effect 
of oil at 60 degrees C., Fig. 52 effect of 
water immersion, Fig. 53 influence of dry 


BER CENT. LOSS IN WEIGHT 
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Fig. 53 (left) Effect 
of dry heat at 
60°C. on densified 








laminated wood. 








Fig. 54 (right) Effect 

of dry heat at 

110°C. on densified 
laminated wood. 
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heat at 60 degrees C. and Fig. 54 influ- 
ence of dry heat at 110 degrees C. These 
figures impress the general stability of this 
material and warn against excessive 
water contamination. Taken into con- 
sideration with the mechanical and. phy- 
sical qualities already discussed, they 
confirm the availability, in the Jabroc 


10 20 
PERIOD IN DAYS 





class of densified laminated wood, of a 
general purposes tool-room material hav- 
ing possibilities of wide applications and 
an assured future, a material having 
many advantages when correctly applied 
to the jobs for which it is suited. There is 
a large number of such applications. 
(To be continued.) 








‘* A.B.C. OF TEMPERATURE 
CONTROL ”’ 


A Useful Offer 


A series of papers is available which tells 
the whole story of temperature control for 
normal heating and industrial purposes, as 
well as those applications in the chemical 
and other specialized industries. 

It is becoming universally recognized that 
the automatic control of temperature for 
space heating and for a wide variety of 
heating and cooling processes is essential for 
economy of plant operation. In a great 
many instances accurate temperature con- 
trol is the final answer to the problem of 
meeting the intensified and critical fuel situ- 
ation. 

During the war it has seemed almost as 
if the need for knowledge on the subject of 
temperature control has outstripped the 
supply of knowledge in the average indus- 
trial undertaking and service establishment. 


Consequently there are not a few tempera- 
ture control problems which have waited 
overlong for a solution. 


The new series of papers, therefore, offers 
a timely opportunity to works engineers, 
works managers, students and others, who 
are anxious to find out more about the 
various aspects of temperature control for 
heating and cooking. 

The series of papers has been specially 
prepared by the Technical Staff of Sarco 
Thermostats, Ltd., Cheltenham, Glos., who 
make temperature control a special study. 
The papers are non-advertising and 
approach the subject in an_ entirely 
disinterested way. No charge is made for 
the papers. 

At the moment the quantity available is 
limited, so we suggest that interested 
readers should send their applications 
(direct to Messrs. Sarco Thermostats, Ltd.) , 
without delay. 
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PRODUCTION 
NEws 


NEW 9-IN. TOOLROOM LATHE.—A 
new 9-in, toolroom lathe for exacting tool- 
room or production operations has just been 
announced by the South Bend Lathe Works, 
U.S.A. This lathe has a 9}-in. swing and 
takes 22 ins. between centres. It has a 
maximum coilet capacity of $ in. and a }-in, 
spindle bore. The 12 spindle speeds range 


from 41 to 1,270 r.ip.m., with back-gear 
drive for the lower speeds. A quick-change 


gearbox permits cutting 48 pitches of screw 
threads, 4 to 224 per inch; and provides 48 
power longitudinal feeds and power cross- 
feeds. The lathe is equipped with a hand- 
wheel draw-in collet attachment, collet 
rack, taper attachment, thread dial indica- 
tor, thread cutting stop, large and small 
face plates, and micrometer carriage stop. 
Additional attachments are available which 
simplify the machining of special classes of 
work. 

Complete information on this lathe can 
be obtained by writing to the Scuth Bend 
Lathe Works, 263, E: Madison Street, South 
Bend 22, Indiana, U.S.A. 


THE GAUGE AND TOOL MAKERS’ 
ASSOCIATION.—The export committee of 
the Association has met regularly since its 
appointment and has done valuable work, 
for example, interviews have been made 
with many Empire, Dominion and foreign 
Governments to ascertain post-war require- 
ments of British tools and gauges. 

The committee has given considerable 


PLASTICS 


DECEMBER, 194+ 


Raw Materials, New Plant, Works 
Organization, Control Apparatus, 
Research, Personal and Trade Notes 


thought to the possibility of sending British 
tools and gauges overseas by air and 
discussions are in progress with the British 
Overseas Airways Corporation. The 
B.O.A.C. is aiming at a post-war freight 
charge of 3d. or 6d. per lb. weight per 
thousand miles, and it would appear that 
the products represented by the Association 
are eminently suitable for air transport. 


SCOTTISH PLASTICS, LTD.—Mr. B. C. 
Westall has relinquished the chairmanship 
of Scottish Plastics, Ltd., owing to pres- 
sure of other duties. He retains his seat 
on the board. 

Mr. C. G. R. Ashton has been appointed 
to succeed him as chairman of the company. 


SOCIETY OF CHEMICAL INDUSTRY 
(PLASTICS GROUP) .—The third meeting 
of the 1944-45 session will be held on 


Friday, December 15, 1944, at 2.30 p.m., 


rooms of the Chemical 
Burlington House, Piccadilly, 
paper entitled ‘‘ Kinetics of Vinyl 
Polymerizations in the Liquid Phase ’’ will 
be read by Dr. R. R. Smith, of the Research 
Department, The Distillers Co., Epsom. 


in the Society, 


Wisk. 4 oe 


INSTITUTE OF THE PLASTICS 
INDUSTRY (MIDLANDS SECTION) sends 
us the following information:—On Friday, 
December 15, 1944, there will be a lecture 
meeting commencing 6.30 p.m. at the 
James Watt Memorial Institute, Great 
Charles Street, Birmingham, 3, when a 
paper will be read by A. A, Heath, Esq., 
M.A., A.M.I.E.E. (New Insulation Co., 
Ltd.), entitled ‘‘ Densified Wood Lami- 
nates.’’ Refreshment served from 5.30 p.m, 

On Monday, January 8, 1945, a luncheon 
meeting will be held at The Crown and 
Cushion Hotel, Perry Barr, Birmingham, 20, 
commencing 12.30 p.m., lunch at 1 p.m. 
Arrangements are being made for an officer 
of the United States Forces stationed in this 
country to give a talk, the anticipated title 
being ‘‘ Plastics in the U.S.A.’’ Applica- 
tion for tickets should be made direct to 
the hon. secretary, C. P. Hughes, Esq., 
care of Bakelite, Ltd., 1, Kineton Green 
Road, Olton, Birmingham 27, immediately. 
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Planned Mould Maintenance 
Service Aids Economical Production 


Part VII 


Injection moulds intended for the production 
of threaded components especially should be 
designed on sound lines, and also maintained 
in the best working condition so as to avoid 
errors, faults and inaccuracies in the finished 
moulding. 

In this issue special consideration is given 
to some conventional designs and methods of 
construction to note unsatisfactory features. 

Improved design and constructional forms 
are also here suggested which are calculated 
to reduce maintenance service to a minimum. 


- this present section attention is 
directed to a very important class of 
injection moulds, viz., those designed for 
the formation of either internally or 
externaily threaded moulded articles. 
Having to produce a threaded portion 


on a plastic moulded component very 
often involves special design and con- 
structional considerations, which result in 
the incorporation in the mould of features 
to maintain either very close accuracy or 


uniformity. Because of such stringent 
demands, very often the mould construc- 
tion becomes complicated, or possesses a 
high degree of accuracy. Precision and 
smooth operation of such a mould 
require very careful maintenance atten- 
tion throughout the production run. 

As is well known, in the moulding of a 
plastic part considerable time and labour 
may be saved on subsequent machining 
operations if screw threads are moulded 
upon the component simultaneously with 
the formation of the piece in the mould, 
rather than by cutting such threads at a 
later stage to moulding. 

Such moulded threads, if carefully 
reproduced from an accurate mould, 
require no subsequent machining opera- 
tions save that of a die-chasing one to 
remove either the parting-line flash, or a 
fine shaving in order to bring the threads 
to the correct size of pitch and diameter. 


By W. M. HALLIDAY 


In numerous mould constructions for 
forming threads, notabiy those which 
employ detachable cores which have to 
be ejected from the mould with the 
finished moulding, and then unscrewed 
by a separate manual operation, the pro- 
duction cycle tends to become very 
appreciably increased. Furthermore, the 
correct location, alignment, and continued 
close degree of fit between such with- 
drawable core pieces and their housings 
in the mould block, etc., are each of some 
importance, their satisfactory solution 
presenting many problems for the main- 
tenance toolmaker. 

In the case of a multi-impression tool 
for moulding simultaneously a number of 
threaded articles, the various methods 
adopted for securing the rotation of all 
cores in proper unison and timing are 
often complex. Thus, for examp!e, on some 
types of moulds it is possible to employ 
one or more operating racks meshing 
with pinions attached to the ends of the 
threaded cores, the whole mechanism 
then being actuated either by the open- 
ing movement imparted to the mould 
blocks or by a separate manual or 
mechanical means external to the mould 
blocks and independent of their motion. 
The purpose of such mechanical arrange- 
ments is to secure simultaneous operation 
of all cores during the unscrewing from 
the finished moulding; which, by the way, 
is then performed within the mould block 
itself before the finished part is ejected; 
and the proper return of the empty cores 
in readiness for the next moulding cycle. 

As will be appreciated all such mechan- 
isms where possible in a mould construc- 
tion offer innumerable avenues for the 
display of the designer’s skill and 
ingenuity, but it must also be remem- 
bered that they will usually entail addi- 
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tional demands upon the attentions of the 
engineer charged with mould mainten- 
ance, whose task is often rendered more 
exacting by this introduction of compli- 
cated core rotating mechanisms. 

The foregoing are some of the features, 
along with a number of others, which it 
is proposed to consider in the ensuing 
notes. 

Method of Presentation - 

The method to be followed is similar to 
that adopted throughout the preceding 
sections. First, as a preliminary step, 
some attention will be given to the various 
errors likely to arise in connection with 
moulds for making threaded components, 
then various types of mould designs and 
constructions for producing externally 
threaded components will be dealt with, 
to be followed by a similar treatment of 
mould designs for fashioning internal 
threads. In each case a number of illus- 
trations will be appended to show com- 
monly used design forms and to stress 
disadvantageous features. Likewise, 
other illustrations will then be shown to 
indicate possible lines of improving such 
designs to overcome difficulties, etc. 


Errors in Threaded Moulded Parts 


A number of errors due to misalign- 
ment of mould blocks, misplacement of 
cores, or some other cause, result in the 
creation of certain faults in the finished 
part. These are usually more serious in 
the case of the threaded component than 
with a plain one. The seriousness arises 
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from the difficulties which have to }e 
overcome when having to correct a 
threaded moulded article. It is often 
quite impracticable to effect such correc- 
tion without producing a drastic departure 
from essential thread form or size. 
For example, if a sizing die (of the button 
type) is empioyed, passing this along the 
inaccurate threads may cause too much 
material to be removed either from thread 
flanks, or root, or crests, which, in turn, 
will make for a too poor a fit between the 
mating internally threaded part. 

At Fig. 1 is illustrated a very common 
form of thread part error. The com- 
ponent is a head stud whose shank is 
moulded in three different diameters, the 
larger of which is externally threaded. 
This part is produced in a split-type 
mould, and, as will be seen, the parting 
line runs longitudinally and parallel with 


_the lengthwise axis of the piece. 


The error to be noted consists of the 
lengthwise misplacement of the two 
halves of moulding (each formed in one 
of the mould blocks) due to the misalign- 
ment of these latter when in closed 
(injecting) position. As will be seen at 
the parting-line juncture, the threads do 
not correctly match up. Ifa ring gauge 
be passed on to such a thread it will jam 
tight, thus giving the false impression of 
an oversize thread, or on the other hand, 
if the diameter of the thread is slightly 
below the low limit, the gauge may show 
an axial deflection. 

If a sizing cutting die is passed on to 
this kind of thread to attempt to correct 
it, material will be removed at opposite 
flanks of the thread as shown at a and 
b, respectively. If this is done, the 
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thread shape will be incorrect, although 
such action will enable the ring gauge or 
mating member to be screwed on with- 
out tightness. 

Where the amount of such endwise dis- 
placement is considerabie, or where fine 
pitch threads are concerned, passing the 
cutting die over threads in above manner 
will result in a considerable reduction in 
flank thickness and height, and conse- 
quent serious departure from accuracy. 


The next kind of error commonly 
encountered on threaded articles is the 


failure to produce exactly parallel 
threaded portions. In the _ split-type 
mould this generally arises because of a 
slight opening of the-mould blocks at one 
side when the material is being injected 
into the cavity. This results in the forma- 
tion of a thick flash along the longitudinal 
parting-line junction as shown in Fig. 2, 
whilst the thread diameters are likewise 
increased. If a sizing cutting die is passed 
down such a tapered thread, difficulties 
arise in removing the thick flash, and in 
obtaining a truly circular thread. The 
material to be removed from the larger 
diameter, as at Y, in order to bring the 
threaded portion parallel and to correct 
diameter X may in some cases be so 
much as will produce an undue thinning 
of the thread flanks on the sides adja- 
cent to the parting-line. 

The two end views shown at A and 
B in Fig. 3 illustrate other errors com- 
monly arising in the shape of ovality of 
threaded portions. This latter feature 
generally is traceable to faulty mould 
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lock alignment because of bent or slack 
dowels, etc., or the imperfect closure of 
the blocks. 

The left-hand view at A shows a 
shouldered moulding which possesses an 
effect of ovality produced by the failure 


_of the mould blocks to register correctly 


diametrically. Each half portion of the 
moulding will, of course, be truly semi- 
circular. If a sizing cutting die is passed 
over such ma:formed thread, material will 
have to be removed from the left-hand 
overhanging side of the upper portion and 
from the opposed overhanging right-hand 
side of the lower portion. If the amount 
of overhang is excessive a very badly 
shaped thread may result from passing 
the cutting die over it. 
may be obtained if the overhang is only 
slight, but gaps will be shown with the 
thread gauge. 

An oval moulding may also be made 
in those cases where the mould biocks 
are not properly closing over their whole 
area. In such instances the finished 
moulding will be marred by the presence 
of a thick flash along the parting-line 
juncture in addition to ovality. The 
exterior edge of this flash will not lie 
truly radial, resulting in the presence of 
a slight flattened portion at each side 
after it has been removed by the passage 
of the sizing die. This undesirable fea- 
ture is clearly indicated in illustration B 
at right-hand side of Fig. 3. 

Several causes may produce such 
ovalness. There may be an adequate 
amount of locking pressure on mould 
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blocks when these are in the closed posi- 
tion in readiness for an injection ‘‘ shot.’’ 
If this should occur the biocks may be 
forced slightly apart by the pressure of 
the incoming plastic material. Again, the 
mould blocks may be prevented from 
completely ciosing, due to the presence of 
small particles of dirt of lodging material 
left over from previous ‘‘shots.’’ Yet, 
again, bent, loose or scored dowels may 
allow mould block opening. Sometimes 
a slightly misplaced core member may be 
found preventing the proper closure of the 
blocks. 

Detection of any such factor will, of 
course, be one of the main aims of the 
observant maintenance engineer, and in 
the case of moulds for threaded com- 
ponents, inspections, and tests for such 
minor snags should be very frequently 
made. More on this aspect will be men- 
tioned at a later stage. 

Ovalness may assume serious proportions 
in those cases where the moulding is 
provided with a centrally located intern- 
ally cored hole. If there is any mould 
block opening during injection not 
only will the finished part be distin- 
guished by heavy flash around parting- 
line edge, but there will be a certain lack 
of concentricity in respect of the positioning 
of the hole. This is bound to arise, 
because it is usual constructional practice 
to house such a core member entirely 
within one mould block, so that any 
inadvertent moving of the mating block 
will not be neutralized by a correspond- 
ing moving over of the core. 

Yet another admittedly minor diffi- 
culty often associated with thread 
moulding deserves attention at this point. 
It relates to the forming of correct threads 
right up to a shoulder or step on the part. 
Where it is essential for this some means 
will have to be provided on the mould, so 
that an undercut portion is moulded on 
the shoulder concerned into which the 
thread may effectively run out. 

In stipulating such provisions, the 
originator of a moulding design should 
always carefully consider whether a full 
thread form right up to the shoulder is 
really necessary, as this may entail con- 


PLASTICS 


DECEMBER, 1944 


siderable mould constructional problems, 
or awkward machining  operatiois, 
Similarly, the mould designer should 
devote great care to all such provisions 
lest a too-expensive or difficult undercut 
forming provision is stipulated. 


Moulding External Threads 


It is advisable first to consider the 
various mould designs and their advan- 
tages or drawbacks which are in common 
usage for moulding externally threaded 
articles. Five such types of mould design 
will be here discussed, these being typical 
representations of current practice. 
These types are as follow :— 

1. The split-thread. 

2. The mould block cavity. 

3. The threaded insert. 

4. The lateral slide. 

5. The interposed plate cavity. 

These will be considered in the above 
order. 


The Split-thread Type of Mould 


This type of mould is based on the 
principle of so arranging the location and 
disposition of the threaded cavity within 
the two mould blocks that the longi- 
tudinal centre line of the finished piece 
lies along the parting line of the blocks 
themselves. This point will be clearly 
understood by referring to the sectioned 
drawing shown in Fig. 4. 

In this instance the moulded article 
comprises a cylindrical-headed stud with 
a large-diameter threaded shank, the 
remaining plain portions of which are 
made to various different diameters as 
indicated. 


7 SEALING PLATES 


MOVABLE BLOCK : 


OL STATIONARY BLOCK 
‘ 


FLASH MAY FORM J 
AT THIS POINT 


ME CAVITY 











~DIRECTION OF MOULD OPENING 


Fig. 4. 





DECEMBER, 1944 


Each main mould block houses half the 
cavity, except for a slight portion which 
is contained in the sealing plates securely 
fixed into suitable recesses machined in 
top edge of each block. The chief pur- 
pose of these sealing plates is to allow 
for machining the cavity and the cutting 
of the threaded portions therein by simple 
lathe boring operation. The bulk of the 
cavity is thus machined in this way before 
the top sealing plates are placed in posi- 
tion, thereby permitting a sufficiently 
wide opening for passing in the necessary 
boring tools, which would not be pos- 
sible, of course, if two mould blocks 
alone were used. 

One important point to be observed in 
connection with this design is in respect 
of the fitment of these sealing plates. 
Unless a very close fit is made between 
their bottom faces and that of the step 
machined in mould blccks, slight gaps 
may be left into which material will be 
squeezed during each injection, leading 
in turn to flash formation, and increased 
difficulty in ejecting the finished piece. 

Such sealing plates need to be very 
substantially secured by means of ample 
screws and cross dowels, and the main- 
tenance engineer should, of course, make 
regular tests of all such fittings to ensure 
continued tightness of lock and freedom 
from burrs, etc. 

Another important consideration to be 
borne in mind with this type of con- 
struction concerns the machining of the 
thread direct into the mould blocks. 
This, obviously, must be performed with 
great care and precision, and due sizing 
allowance must be made for hardening 
and final polishing. There should be 
ample thickness of stock immediately 
behind the threaded cavity walls in order 
to arrest as far as possible any tendency 
towards distortion likely to arise after 
hardening. 

There will be some wear on the 
threaded portion of the mould cavity after 
a time, and usually this is first observed 
by an enlarging of the root diameter of 
the threads on the moulded component. 
The threads on the mould will lose their 
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clear-cut sharpness at the parting-line sur- 
face of each block. Correction might 
mean a relapping of the parting-line faces 
of the two blocks to remove a small 
amount of material and also to restore the 
sharp and full shape condition of the 
threads at this point. 

Several other very desirable essentials 
will also be needed if such a mould 
design is to operate smoothly, with 
accuracy and relative freedom from 
faults and breakdown. 

There should be very ample provision 
for ensuring the continued accurate regis- 
tration of the two mould blocks with 
each other. This may take the form of 
a number of additional dowels, or their 
more judicious location, or larger dia- 
meter. On the other hand, in the case 
of large moulds it might prove advisable 
to instal auxiliary a‘igning plates on the 
exterior of the mould blocks themselves. 
This is illustrated in Fig, 12 (see January, 
1945, issue), and will be described in more 
detail later as the method is appticable to 
all types of moulds being considered. 

Next, some means must also be pro- 
vided to prevent the slightest amount of 
opening of the main mould blacks as pre- 
viously mentioned. This -will be gener- 
ally needed to supplement the locking 
pressure obtainable from the machine. 
Inthe machne members, such as tie rods, 
platens, toggle joints, etc., there is a 
certain amount of ‘‘ spring’’ which is 
likely to result in a slight reduction in the 
locking pressure sufficient to allow mould 
block opening. Wherever possible some 
additional positive lock shouid be 
arranged on the mould blocks themselves, 
say, in the form of a hinged claw-shaped 
lever which is pivoted to one mould block 
and wiil drop down and engage over the 
other block only when this latter member 
is in the proper closed position. Such an 
augmenting of the ordinary machine 
clamping pressure will be found 
extremely useful, and moreover will fur- 
nish some guidance to the operator for 
indicating in a clear fashion whether 
there is some obstruction present to pre- 
vent the mould biocks from ciosing 
properly. The writer has found such a 
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simple provision as this to work extremely 
satisfactory and to obviate a number of 
minor troubles of flash formation, etc., 
previously arising from slight opening of 
the mould blocks. 

Another much-used design of split- 
thread-type mould is illustrated at Fig. 
5, which shows a sectioned view of the 
tool for forming a threaded cap plug. It 
will be seen that the theads are located 
upon the middle portion of the com- 
ponent. Unlike the method employed in 
the mould design just described, and illus- 
trated at Fig. 4, it should be observed 
that the threaded portion of the cavity 
is embraced entirely within special rect- 
angular strips secured within the main 
mould blocks as shown. 
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Each mould block is recessed from the 
parting-line face, and in each recess a 
strip is let in to fit smartly, and of course 
so located that both strips will match up 
exactly when the mould blocks are closed. 
The strips are further retained by means 
of screws passing in from the outside end- 
faces of each block; the tapped holes in 
each strip do not break through into 
the threaded cavity. 

One great advantage of this method of 
construction is that it permits the 
threaded portion of the cavity being 
machined separately and, of course, with 
greater facility. The blank strips are 
first assembled very accurately into their 
respective blocks, and the cavity then 
turned in the composite blocks. The 
strips are then removed and conveniently 
clamped together, and set up in the lathe 
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for threading the bored hole previously 
formed in them. The parting-line of the 
two strips must exactly coincide with ihe 
centre line of the bored hole, and in addi- 
tion the width of the strips should be 
made precisely that of the length of 
thread desired. 

Apart from greatly facilitating machin- 
ing, and especially the forming of the 
thread, use of strips in this fashion also 
very greatly simplifies the task of renew- 
ing worn threaded portions of the mould. 
Where an excessive amount of wear has 
occurred, the mould _ maintenance 
engineer will simply remove the strips 
containing worn thread cavity, fit in new 
ones, and follow the same machining pro- 
cedure as undertaken in original stages of 
their manufacture. Thus a completely 
new and accurate threaded cavity can 
inexpensively and very quickly be 
secured. 

Yet another useful feature to be 
observed in connection with this type of 
mould is that it enables the toolmaker to 
incorporate unusually shaped threads, or 
ones of very small root diameter, which 
otherwise might prove entirely imprac- 
ticable where such machining has to be 
performed directly in the main mould 
blocks. 

Certain drawbacks are present in this 
construction, however. 

The first refers to the method of fitting 
the strips into the main blocks. Unless 
the recesses machined in these latter are 
extremely accurate as regards width, 
parallelism and flatness of sides, it may 
be found that slight gaps are present 
when the strips have been fitted. Should 
this occur risk of undesirable flash forma- 
tion may be incurred. Such flash will 
usually be located at the points indicated 
in the drawing. 

In addition such a flash may also cause 
ejection difficulties when the moulds are 
opened, as it will have to be pulled out 
of the small opening when moulding is 
withdrawn. 

Next there is a likelihood that such 
strips may work loose after a period of 
working due to the retaining screws in 
the block becoming slightly eased off. 
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This latter may arise from several causes, 
such as a stretching of the threaded shank 
of these retaining screws, slacking off by 
vibration, etc. 

Unless the thread cavity strips are 
made of very stiff cross-section there may 
be a danger of distortion taking place 
because of temperature variations, or 
from the effects of the elevated pressures 
resultant from clamping to which the 
strips will be subjected during their work- 
ing life. Should such warpage develop 
it may be found that some portions of 
these strips on their parting-line surface 
are actually projecting beyond the simi- 
lar face of the main blocks. 

This will not only result in the finished 
moulding having a much thicker flash 
than normal or permissible, but will also 
open up the liability of it being moulded 
with either a tapered or oval-shaped 
threaded portion. 

It will also be well appreciated that it 
is equally important for both main blocks 
to be well dowelled so as to preclude all 
possibility of their misalignment. In 
actual practice all those preferable 
features already mentioned and discussed 
in reference to the previous mould 
design exhibited in Fig. 4 will apply in 
this present instance with the same degree 
of importance. 

The maintenance supervision demanded 
by this type of split-thread mould con- 
struction will largely centre around the 
question of accurately registering the two 
blocks together; ensuring a perfect sealing 
of same on their parting-line surfaces; 
testing the thread cavity strips at very 
frequent intervals throughout every pro- 
duction run for security of fastening; 
absence of distortion; or any developing 
openings between sides of strip and the 
recesses in blocks in which they are fitted. 

If regular inspections are made of the 
foregoing points, preferably once every 
three or four hours during production, 
very little serious trouble should arise, 
whilst numerous minor faults will be 
detected in their earliest developing stages 
and speedily corrected. Thus production 
should be smooth and uninterrupted, 
whilst the finished articles will be better 
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maintained to initial levels of accuracy 
and finish. , 

The design of split-thread mould shown 
in Fig. 6 is one that possesses a number 
of very unsatisfactory features which are 
likely to entail the mould maintenance 
toolmaker in some trouble. As will be 
noticed the thread cavity in this case is 
also entirely contained within a pair of 
separate strips, these latter being inter- 
posed between the top and _ bottom 
portions of each main mould block, these 
members being made up of two portions 
each, as indicated. 

Special binding studs are used to 
secure the thread cavity strips correctly 
in position between their respective main 
block members, the studs being threaded 
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_into tapped holes in the top blocks as 


shown, and then riveted well over on the 
lower edge of each bottom tool. 

As in the previous design already 
dealt with considerable convenience for 
machining the threaded cavity form is 
possessed by this construction, as it is 
quite possible to finish this portion com- 
pletely prior to the final assembly of the 
strips between the mould block sections. 

The working disadvantages, however, 
will be found to outweigh such manu- 
facturing benefits, as will be appreciated 
from the brief listing here made of such 
drawbacks to smooth and prolonged 
operation. 

(a) In the first place, it is exceedingly 
difficult to maintain a sound and material 
tight seal between the various surfaces of 
the thread cavity strips and the mould 
block pieces, especially when the mould 
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is subjected to fairly continuous use. 
Such a mould construction, if used on any 
appreciable scaie, will speedily show signs 
of slight openings between the respective 
pieces. These will then become inter- 
stices into which plastic material, particles 
of dirt or oil may find lodgment. With a 
slight opening or shift between the vari- 
ous composing plates, etc., of the mould 
blocks occurring, the way is then opened 
for ejection troubles, as the slight flash 
caused will have to be pulled out of the 
gaps before the finished moulding can be 
freed. 

(b) Should a loosening of the thread 
cavity strips occur, as is likely when the 
mould is placed under heavy pressure, 
then the threaded portion of the finished 
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gnoulding will lie off the correct centre_ 


with the rest of the piece. 

(c) When the two-mould blocks are 
clamped together in readiness for an 
injection operation, some considerable 
shearing stress will be imposed upon the 
binding studs retaining the various mould 
parts in position. Should these studs 
suffer any bending strain the separate 
parts of each mould biock may become 
misaligned, which, in its turn, will affect 
the parting-line surface sealing fit. 

(d) Damage is also apt to be caused to 
such a mould whi'st it is being handled, 
as when removing from the. injection 
machine, or placing into a storage bin, 
etc. Any severe drop or contact. with 
another object may produce a misalign- 
ment of the various parts of each mould 
block. 
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Because, then, of these four disadvan- 
tages alone, the maintenance engineer will 
have to devote extra care and attention 
if serious mwuld failures or component 
faults are to be avoided, and such a 
design can ouly be recommended for pro- 
ducing an exceedingly small quantity of 
articles the cost of which would not bear 
a high tool charge. 

Additional strength and rigidity could 
be afforded to the mould block construc- 
tion if a very stiff steel plate weze to be 
attached to the back vertical face of each 
composite block. This plate would have 
to be of the same overall dimensions as 
the blocks, and secured thereto by means 
of screws, a number of these latter being 
located in both top and bottom blocks 
as well as in the rear of thread cavity 
strips. But such a procedure wou'd be 
almost equivalent in machining time to 
that required to sink the cavity strips into 
machined grooves in the parting-line sur- 
face of each mould block, as in the pre- 
vious design illustrated in Fig. 5. And 
employment of such an expedient would 
also incur extra inspection and_ test 
requirements to be watched for and 
attended to by the maintenance tool- 
maker, who wou!d have to check the 
steel back plates for absence of distortion, 
fi-m fixture, and so on. 


The Mould Block Cavity Type of 
Construction 


Turning now to another very exten- 
sively used method of injection threaded- 
mould construction, which is illustrated 
by a sectioned view shown at Fig. 7, it 
will be noted that the threaded portion 
of the cavity is contained entirely within 
the movable mould block. . In this case, 
however, the longitudinal axis of the 
threaded portion of cavity is located at 
tight angles to the parting line of the two 

locks as indicated. Thus there is no 
flash caused along the sides of the finished 
thread portions of the mou'ding as in the 
case of the split-thread mould type. 

This form of thread moulding, how- 
ever, requires that the finished part must 
be unscrewed from the cavity in the 
movable block after each injection. This 
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may be performed manually or by auto- 
matic means, which requirements entail 
some slowing down of the output rate. 
Usually in “the case of multi-impression 
moulds some simple automatic method 
of unscrewing the finished articles is 
adopted in order to reduce unloading 
time. Small mouldings may often be 
speedily extracted by means of a power- 
driven screwdriver, or electric’ drilling 
machine of a power-driven type. Such 
appliances may have to be fitted with 
suitable contact provisions to engage 
plain portions of the moulded article so 
as to obtain a grip upon the same suffici- 
ent for unscrewing purposes. 

With this construction it is again 
imperative that each mould block regis- 
ters very accurately with the mating 
member, and that the slightest wear in 
dowels or their guide holes shall be 
detected and given corrective attention. 

Another snag which may arise relates 
to the run out of.the thread at both the 
parting-line surface of mould block and 
also at the base of the cavity. As will be 
understood, ordinary tooling methods 
generally adopted for performing such 
mould cavity machining will produce a 
feather edge at the thread run-out. Such 
a fine edge is liable to distortion, or break- 
age by reason of hardening of the mould, 
or too careless extraction of a finished 
moulding, or lack of care in handling the 
mould block. If this feather-like run-out 
is damaged it will cause a thickening of 
the thread form on the plastic product. 
The maintenance too!maker would there- 
fore pay especial attention to this feature 
when making his regular inspections of 
the mould in order to discover early signs 
of possible chipping or wearing away of 
this feather edge. Should this snag arise 
on the parting-line surface, correction 
would be a simple matter, provided no 
strict length tolerance was imposed. It 
would then simply consist of removing 
a slight amount of material from the part- 
ing-line surface of the mould block con- 
cerned until the fine, unbroken feather 
edge run-out of thread had been restored. 

Yet another point needing close atten- 
tion in respect of this type of mould is in 
preventing any opening of the blocks dur- 


PLASTICS 


DECEMBER, 1944 


ing injection. Not only will this produce 
an additional flash at the junction of 
the threaded portion with the rest of the 
moulding body, but it will also mean that 
the threads will not be continued right 
up to the shoulder of the moulding as 
required, and this biank portion may be 
too short to correct by passing a sizing 
die down the thread. 

It will be observed that this type of 
construction is really only applicable in 
cases where the finished moulding is to 
be threaded right out at one end, or where 
its largest diametered portion is to be 
threaded. It would not be possible to 
remove a finished moulding from the 
threaded cavity in the movable block if 
it had to have a larger diameter beyond 
the left-hand end of the threaded portion. 

One very useful service to be performed 
by the maintenance engineer in respect 
of this type of mould would be to under- 
take'a careful training of the operator 
having to use it so as to ensure he is 
appraised of the need for care when clean- 
ing the parting-line surfaces of blocks, 
and removing the finished part. The 
writer has often encountered instances of 
damaged cavity entrances due to the 
operator inadvertently striking the 
threads with a metallic article used for 
scraping off surplus oil or plastic material 
usually adhering to the surface. Similarly, 
when removing the finished moulding, 
care should be exercised lest it be jammed 
on the last two or three threads, an action 
which is liable not only to damage the 
plastic moulding but also to cause a chip- 
ping of the threads of mould cavity. In 
using this type of mould it is essential 
that it be handled, stored, and operated 
with care and understanding. 

If space permitted, examples could be 
given illustrating various simple devices 
which eould be employed in order to 
assist in avoiding such troubles, but no 
doubt the far-seeing maintenance engineer 
will be able to devise and install effective 
measures to facilitate manual unscrewing 
of the finished product. 


The Threaded-insert Injection Mould 


A very simple yet effective design of 
injection thread-forming mould is shown 
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at Fig. 8. This type is usually employed 
where the threaded portions of the article 
are of larger diameter, or where unscrew- 
ing difficulties would be too great for the 
use of a construction similar to that 
described in Fig. 7. 

Examination of the constructional 
features shown in this sectioned illustra- 
tion will indicate the principle employed. 
The threaded cavity is contained within 
a separate disc-like insertion piece, which, 
in its turn, is let into a suitable recess 
within the parting-line surface of the 
movable block. This insert should be a 
snug push-in fit within its recess, and an 
ejector hole should be machined from the 
left-hand face of the mould block into 
that of the insert recess. Down such a 
hole a rod may be passed for pushing out 


MOVABLE BLOCK | STATIONARY BLOCK 


PARTING.-LINE 
THREADED INSERT 
CAVITY 
INSERT EJECTOR Pas, 
HOLE 
TOO SMALL IN 
OUTSIDE DIAM. TO 


AVOID FLASH-OVER 
FROM CAVITY 


——— DIRECTION OF MOULD OPENING 


Fig. 8. 


the insert after the injection has taken 
place and when the mould blocks are 


brought to their open position. The 
insert is machined exactly in line with the 
parting-line surface of the mould block. 

The operation of such a mould would 
then be as follows:—An empty insertion 
piece would first be placed into the recess 
in the movable block, then the latter 
member would be closed against the 
stationary block. After injection, the 
mould block would be withdrawn, and 
the loaded insertion disc ejected, either 
automatically by reason. of a fixed rod 
passing up the ejector hole against which 
the rear face of the insert would contact 
as the movable block continued its open- 
ing, or a loose rod may be inserted within 
the ejector rod and a blow applied to it 
to effect the removal of the insert. The 


PLASTICS 


605 


finished moulding would then be 
unscrewed from the insert. Time would, 
of course, be saved if a number of spare 
insertion discs were made available so 
that another operator could perform these 
unscrewing movements, whilst the 
machine operator could confine his 
efforts to moulding proper. 

It is advisable to point out a number 
of practical objections likely to be asso- 
ciated with this design here illustrated. 
These are :— 

The outside diameter of the insertion 
disc should be large enough to bring the 
intersection line well clear of the cavity 
in the mould blocks. If such intersection 
is located too near the edge of the cavity 
a flash over of material may result. 

No provision has been made for locat- 
ing the insertion piece in the same place 
after each ejection. 

If the thickness of the base wall at the 
bottom of the threaded cavity in the 
insert is too thin, there may be a danger 
of damaging this by distortion, or bruises, 
which, in time, will affect the degree of 
fit of this member. Should slight buck- 
ling occur on the insert base it may be 
caused to overhang the parting-line sur- 
face of the mould blocks, thereby pre- 
venting their proper closure and sealing. 

Yet another very probable source of 
trouble will arise in respect of the wear 
which will take place between the peri- 
phery of the threaded insertion piece and 
the sides of the recess in the movable 
block. Entry of the insert may also take 
a considerable time due to jamming, or 
cross locking, as the part is being 
admitted. Such actions also tend to 
increase wear by making the hole or 
recess in the block bell-mouthed. 

The dowels or other means of aligning 
the main mould blocks should be ample 
and very strong. 

An improved design of this type of con- 
struction is illustrated in the sectioned 
view at Fig. 9. As will be noted, the 
threaded cavity insertion for coring the 
external thread portion of the finished 
article is made of ample outside diameter 
on its larger end, which contains the 
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cavity. This extends the intersecting line 
well beyond the edges of the mould 
cavity. 

The reduced cylindrical shank of this 
member is made a free siiding fit within 
the plain bored hole passing concentric- 
aliy from base of recess in the mould 
block to its left-hand endface, as shown. 
This hole is also provided with a keyway 
into which slide the fixed feather 
attached to the shank of the insert. This 
provision ensures that the latter member 
is always located in the same position in 
the mould block. 

The extreme left-hand portion of the 
shank extends well beyond the endface 
of the movable block and is slightly 
reduced in diameter. This forms a con- 
venient knock-vut head for ejection of 
the coring insert. This knock-out head 
may either be hit manually or caused 
automatically to bear against a stationary 
block fixed to the machine frame when 
the movable block has traversed a pre- 
determined distance throughout its open- 
ing movement. 

In order to eliminate possibilities of 
wear between the sides of the insert and 
its recess in the mould block, a specially 
hardened sleeve is employed. This is 
made a tight fit within the recess, and 
the insert is then made to pass smartly 
within its bore. -This sleeve is readily 
renewable should wear or damage 
necessitate such action. Three ejector 
holes are provided in the movable block 
whereby a rod may be passed down to 
force out a worn sleeve prior to replace- 
ment. 

The practical advantages of this design 
as far as maintenance service is con- 
cerned, will, no doubt, be obvious. First, 
the insert itself is a very substantial piece 
in comparison to that employed in the 
previously discussed design, thereby 
being liable to far less damage due to 
indifferent handling during insertion or 
removal from the block. 

Secondly, the presence of the reduced 
plain and keyed shank renders insertion 
of the coring-insert much easier and is 
likely to be attended with much less 
trouble and risk of damage. 
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Thirdly, it will be observed that the 
base face of the recess in the movable 
block is provided with a shallow under- 
cut portion so as to leave two annular 
ring portions upon which the bottom of 
the insert shoulder must bear. Reduction 
in the extent of these surfaces in contact 
similarly reduces the likelihood of any 
adhering material, or dirt, etc., finding 
permanent lodgment and causing a dis- 
placement of the insert in its recess. The 
writer has found this a most useful 
measure, as any excess lubricant or small 
particles of material appear to find their 
way into this undercut. 

With this construction, the maintenance 
service will comprise checking frequently 
for alignment of blocks, and the straight- 
ness of dowels or other registration 


RENEWABLE SLEEVE _ 
MOVABLE BLOCK STATIONARY BLOCK 
DOWEL - 

MOULD 
PARTING-LINE 
FEATHER 


KEYWAY CAVITY 


CORE-PIN 


K 
EXTENSION 
UNDERCUT 


EJECTOR HOLE 
FOR SLEEVE 


AMPLE OVERLAP OF 
INSERT AROUND CAviTY 


DOWEL a ~ 


——- DIRECTION OF MOULD OPENING 
THREADED CORING-INSERT 
Fig. 9. 


means. The insertion piece will also 
require regular inspection to ensure it is 
being correctly seated within its recess, 
and that undue wear is not occurring 
between the renewable sleeve and 
exterior of the insert shouldered end. 
Examination will have to be made for 
detecting signs of thread chipping or 
wear of the cavity itself. If desired, the 
reduced end of the shank of the insert 
piece could be made hexagonal in shape 
so that the withdrawn insert may be held 
in a vice or other gripping tool whilst the 
finished moulding is being unscrewed 
therefrom. 

Altogether this design will be found to 
give much more dependable service and 
sounder mouldings than that previously 
described. 
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What a fine fumbling job it is, messing around with 
dozens of tiny nuts and washers and bolts, picking up the nut, 
holding the bolt with one hand while the other fiddles round 
the back to get the nut on the thread. And drops it! You 
know! Spire solves the problem. Spire U Nuts slip into 
position over the bolt holes —no washers needed with a 
Spire fixing, of course. So both hands are free to put in 
the screws and once they’re in, they’re in for good. Sounds 
easy and it is easy! 


THAT’S Fixed THAT! Here’s alittle chao 


in action Reference No. NU 531. Its uses are legion. 
Wherever there is blind assembly work, wherever your 
operatives are fumbling with nuts and washers the NU 53! 
will save time and cost and a lot of bad temper. Clip it into 
position and it stays “put” until you are 

ready to drive home the screw. No washer 

needed of course. 





*A BETTER way of fixing 


Simmonds Aerocessories Limited + Grea: West Road + London + A Company of the Simmonds Group 
8 
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High speed paint drying by gas-fired infra-red 
apparatus is of course no longer in the 
experimental stage. For years the Gas 
Industry has been developing radiant heat 
processes, and the modern infra-red unit 
illustrated is but one of numerous types 
supplied for special purposes. Tunnels up 
to 80 ft. long, built up of similar units, are 
clearing many a bottle-neck . . . baking pro- 
tective finishes in minutes instead of hours 


Note the advantages of the gas-fired tunnel : 
I. Simple, robust, inexpensive and com- 

pact, giving long life with minimum 
maintenance. 
Easily constructed in different sizes and 
shapes, without the need for compli- 
cated auxiliary apparatus. 
Very wide range of flux density, which 
can be varied by turning the tap. 


Even distribution of radiation. 


No material difference in drying time 
due to colour. 


6. Low capital and fuel costs. 


And remember: any curing, drying or 
baking process which can be carried out in 
a short time at a high temperature, instead 
of a long time at a low temperature, is 
specially suited to the use of infra-red 
radiant heat and in some 
cases this can be applied to 
existing conveyor ovens. 





A POST CARD WILL BRING 
YOU ACOPY OF THIS PAPER 


“Radiant Heating for Industrial Processes” 


BRITISH COMMERCIAL GAS ASSOCIATION 
i, GROSVENOR PLACE, LONDON, S.W.1 
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The New Post-war Material 


The Wartime uses of JIXONITE cannot be told 
yet, but its post-war applications are already 
apparent. 

JIXONITE is a sandwich material consisting of 
a closed cellular expanded plastic core with ply- 
wood, plastic or light metal alloy skins. It is 
very light and strong, with low thermal and 
sound conductivity; non-water absorbent; 
vermin and bacteria proof, and non-warping. 


There are a hundred-and-one uses for JIXONITE, 
in flat sheets or in preformed curved panels; 
thicknesses from 34” upwards. For coach and 
vehicle bodies, deck houses, marine craft, 
caravans, lightweight furniture and showroom 
fixtures. Aircraft fusel and 
Refrigerators and all kinds of insulating panels 
and partitions. JIXONITE can also be used for 
ventilating duct work that forms an integral 
part of architectural design. Further details 
gladly sent on request. 








JIXONITE 








JICWOOD LTD., WEYBRIDGE, SURREY 
Telephone: Weybridge 3376. Telegrams: Jicwood, Weybridge 
ee : Grosvenor Gardens House, Westminster, 8.W.1 





For the grinding of 
all kinds of Powders, 
Chemicals, Minerals, 
lours, Paints, Enamels, 
etc. Supplied lined with 
hard Porcelain, Silex or special 
linings, and can be insulated to’ suit 
particular classes of work. 
Send for our free illustrated literature. 


STEELE & COWLISHAW, LTD., 
ineers 
(Dept. No. 27), COOPER STREET, 
HANLEY, STOKE-ON-TRENT. 
London Office: 329, High a W.C.1 
Telephone: Holborn 6023 


Hathy 4 « Conly's Spain i Grinding 
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LAMINATED 
SYNTHETIC 
RESIN 
IMPREGNATED 


Tensile Strength 
24,000 Ibs. 


per square inch. 


[THE NEW INSULATION CO. LTD. 
GLOUCESTER ENGLAND 

































































Putting the 


RADIO SLEEVINGS PRINT on 


INSULATING TUBING 
COVERED WIRES PLASTICS 


AND CABLES - IN BRILLIANT PAINT 


You can easily apply any lettering 
numerals or design in any colours to 
curved or flat plastic or other surfaces 
by TRAPINEX Paint Transfers (pat.). 
Or WE can print the subjects direct in 
TRAPINEX Paint on convenient flat 
surfaces. Brilliant and lasting effect. 
Specimens and quotations on receipt 
of full particulars—no price list. 








TENAPLAS 


LIMITED TRAPINEX LTD., 
PIONEERS IN PLASTICS 2, COMMERCE WORKS, 43, COM- 


MERCE ROAD, LONDON, N.22. 





wo 
7 PARK LANE LONDON "Phone: Bowes Park 2689. 


"Grams : Trapinex, Wood, London. 
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ADAPTOR BODIES 


req 
ments of our 
oust: 


bt conendp ofall 

pes of re- 
Betition on pre 
duc rom 
the bar o all 


M-C-L ond REPETITION Lro. 
Pool Lane - Langley + Birmingham. 


—— OFFICES, BUSINESSES, PREMISES, ETC. 


—__—____— AGENCIEs —— = 


POST-WAR. Midland firm with offices and warehouses are in- 


terested in sole representation of raw materials, plastics, dye- 
stuff, solvents, etc. Sound connections offered. Box No. 4116, 
c/o ‘* PLASTICS.” 92/3533 


PLASTICS. Large Engineering Company, interested in plestic 
moulding, is open to consider the outright purchase of existing 
bree cr — for cash. Details to Box No, aaah, c/o 
“ ” 91/1 
“PRODUCTION CAPACITY AVAILABLE — 

MOULDS and Industrial Mouldings. Capacity available. 
aed 121, Hamlet Gardens, W.6. Telephone Rivers 
9 


1 
PLASTIC MOULDING FIRM will shortly be having capacity 
available for priority work. Will also be pleased to consider 
home service work, Box No, 4126, c/o ‘*‘ PLASTICS,”’ 93/3538 


YOUR POST-WAR PRODUCTION PROBLEMS. The services 
ofa well-known and experienced manufacturer are available as 
Technical Consultant, especiallyin connection with fancy goods, 
games, sports goods, etc. Has sound knowledge of mass pro- 
ductionin plastics, fine metal, leather, wood, art resin, etc. Can 
train your workers in up-to-date production methods. Box No, 
4132, c/o “* PLASTICS. 91/x2030 








LOS 
FOR PLASTICS 


J. MARTIN & SONS LTD. 
DIE and MOULD MAKERS 
18 Park Street, Higher Ardwick 
MANCHESTER 








Prnefrucxs |e ROLLEY 


COLTD f iff 


NORTHUMBERLAND ST, 
NEWCASTLE 








UPON TYNE. 





FOR BAKELITE 


Acetate and other Synthetic 
Mouldings. Modern Plant 
and Facilities 


APPLIANCE C?Lt° 
WOOLFOLD, BURY, LANG. 


Telephone : Bury 1560-1 Telegrams :“Bysonite, Bury.” 








SITUATIONS VACANT ——— 


——______—_——._ TUITION, —$$_______ 


A LONDON FIRM wishing to introduce a specialised plastic into 


industry seeks the assistance of an experienced consultant having 
his own laboratory. Box No. 4420, c/o ‘PLASTICS.’ 91/5 
A TECHNICIAN, with commercial experience and knowledge cf 
Plastics as applied particularly to Laminates, is required by 
leading manufacturers. The position offered isa permanency 
with unusual prospects, and if you feel you can successfuly fill 
the vacancy please write fully, giving details of education and 
degrees held (if any), and business experience, to Box No, 4133, 
c/o ‘* PLASTICS.” 91/8 
COMPRESSION MOULDING PLASTICS. A good opportunity 
for a young man, 20-35 years of age, possessing technical know- 
ledge of the process and must have had some practical ex- 
perience. Commencing position that of Charge Hand and full 
opportunity for development on a merit basis. Write, giving 
full details, age, experience, salary required. Box No. 4123, c/o 
** PLASTICS.’ 91/4 
LARGE MANUFACTURERS of plastics require one or two first- 
class chemists tor research and development in the manufacture 
and use of the phenolic group synthetic plastics. Works located 
North of a Full particulars, age, experience and salary 
to Box No. 3886, c/o ‘‘ PLASTICS.’ 91/3412 
TECHNICAL ADVISER REQUIRED to assist sales staff of 
Plastics Company—must possess general technical knowledge of 
injection and compression moulding principles and tool design, 
properties and applications of all materials, including laminates. 
Preference will be given to a Scotsman. Write in confidence, 
giving full particulars of previous experience, to Box No, 4422, 
c/o *‘ PLASTICS,” 91/8 
TURNER for Erinoid Buttons required. Apply, for permanent 
work, EXPRESS BUTTONS, 616, Finchley Road, N.W.11. 
SPE 0245. 92/3536 
————— SITUATIONS WANTED 

BAKELITE, Charge Hand, 24 yeare’ capeeienee, requires 
situation. Write Box No. 4419, c/o ‘‘ PLAST 91/x2102 
EXECUTIVE, with commercial and fame y experience, at 
present. in charge of research, development and production con- 
trol of animportant thermosetting moulding plant,seeks position 
of greater responsibility in or around London at a salary of £800 
to £900 a year. Box No. 4119, c/o ‘‘ PLASTICS.” 91/3534 


ACETATE AND NITRATE sheet off-cuts and scrap urgently 


wanted for work of National importance. We pay top prices. 
LLOYD'S, 72. Bridge Street, Christchurch, Hants. ‘Phone: 
Christchurch 504 222/45 
ERINOID SHEETS or blanks wanted, not under 6 mm.. any 
colour. Apply, EXPRESS BUTTONS, 616, Finchley Road, 
N.W.11. SPE. 0245. 91/3535 
REQUIRED BY STUDENT—copies of Morrell’s or Carleton Ellis’s 
‘* Synthetic Resins.’’ Box No. 4283, c/o‘‘ PLASTICS,”” 91/x2520 
URGENTLY REQUIRED, second-hand injection moulding 
presses, eee size. State detailsand price. Box No. 4125, c/o 
** PLAS 91) /2 
WEINER TYPE DUPLEX MIXER with Z blades, packed glands, 
safety lid, in good condition, capacity about 200 galls. Box No, 
4421, c/o «PLASTICS, 91/6 


_____—__— MISCELLANEOUS 


CONSULT KAY’S upon plastic adhesive problems. Our research 


laboratories can help pou KAY BROTHERS LTD., Kay- 
borongh, Reddish, Stockpor 92/3532 
FACTORY TIME RECORDERS. Service rental. Phone, 
Vigilant 4731. TIME RECORDER, SUPPLY & MAIN- 
TENANCE CO., 28. Mayfield R-i., Sutton, Surrev. 101/3531 
LARGE AND REGULAR arisings of cork scrap of various types 
for disposal. Samples and price from Box 6065, G.T.C., 21-41, 
Wellington Road, London, N.W.8. 91/7 
MONOMARE service. Permanent London address. Letters 
redirected, 5/-p.a. Write BM/MONO76, W.C.1,. 92/3171 
MOULDS.—Grained embossing plates and rollers. J. MARTIN 
& SONS. LTD.. Ardwick, Manchester, 12. 98/3170 
POST-WAR PRODUCTS, Scientific Market Research ill in- 
dicate most successful openings for new products or potential 
markets, Surveys at mo‘terate fees can be undertaken for one 
or two new clients. Write Box No. 3684, c/o ‘‘ PLASTICS.” 
91/x694 

PULVERISING & GRINDING undertaken for the trade, advice 
given and research undertaken at our experimental stations. 
Three fully ded factories. DOHM LTD., 167, ‘eames 
Street, London. 8.W.1. 5/2885 

STYPTIC PENCIL MOULD for sale, suitable re. post- 
war plastic articles. Box No. 4122,c/o‘‘ PLASTICS.”" 92/3537 
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Lasso Identification Tape will solve all 
your marking problems and save pounds in 





time and labour. Lasso provides neat filmic 
markers which can be applied. quickly and 
easily at any point without disconnecting 
the leads. . No tools are needed to attach 
it, and it is durable and legible, impervious 
to heat and fluids. 




















Supplies of Lasso Tape are available only for high 
priority work owing to restrictions on raw materials. 








CABLES 


CABLE ASSEMBLIES LTD. (Subsidiary of Herts Pharmaceuticals Ltd.), 
BESSEMER ROAD, WELWYN GARDEN CITY. 
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(N. steel or iron for his working, no building materials as we a 
know them, no loom or knitting frame or potter’s wheel—so a 
Paleolithic man could turn only to the rocky outcrops, chipping ~ 
and fashioning his tools and weapons of flint. ; 

How aamagent today! A wealth of materials keeping step “_ 


1] 


“ simi with almost crinientadalll , 
possibilities. Plastics will help to shape” 
. the future and Erinoid Ltd. can speak of © 


OF MODERN PLASTICS MATERIALS — 


we CELLULOSE ACETATES e@ PHENOLIC RESINS . @ POLYSTYRENE 
LAMINATED MATERIALS »e VINYL RESINS e CASEIN MATERIALS 
ERINO!ID LIMITED, LIGHTPILL “MILLS, STROUD, GLOUCESTERSHIRE 
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